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(57) ABSTRACT 

A me Hit id is described for relieving joint pain and discom- 
fort in a vmrm blooded vi t live ring via ni 
ingestion a nutritional supplement comprising an effective 
amount of hyaluronic acid, or a salt or digest thereof, and a 
rmtntsondh icec-j v r i in it mbodim m of 
the present invention j nieth 1 » i t i lot reducing the 
discomfort of fibromyalgia ii Apt - (Bided with fibro- 
myalgia by delivering via oral ingestion a rjutriuon.il supple- 
ment comprising an effective amount of hyaluronic acid, or 
■a silt or digest there* 1 and a oun t i bit earner. 
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INGESTION OF HYALURONIC ACID FOR 
IMPROVED JOINT FUNCTION AND HEALTH 

FIELD OF THE INVENTION 

[0001] The present invention relates to a method for 
rclii in joint pain ot h r . - mfort in a warm -blooded 
vertebrate- More particularly, this invetition provides relief 
of symptoms of arthritic disorders or fibromyalgia by oral 
ingestion of a con p< sitto >m\ > ng 1 effective amount 
tt or digest thereof. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

[0002] 

r to id art r is s > t 4 

ti Set md museulos i f s, an 

pie. It has t 1 i i 

over the age of 55 suffer ; 

i a 1 i m th rder ti 

lis, Osteo r - adually over time in many 

eases. Pant «. » ; i r > ri i io 

moderate pain, stiffness, and swelling of the joint and 
per i ! i lie i i i * i 

tbritis is. characterized by the deterioration of eartiiage that 
co- s the < ^ fb ics joint, such as the tent i hj 
In the health cts a i si cl ibsorber and 

nt i i the stress of physical movement. In 
addition, synovial joint fluid produced by the synovial 
membrane lubricates the joint providing a slippery surface 
over which the bones may move, But as cartilage deterio- 
rates, fee hones begin to rub against each other causing joint 
pain. 

[0003] At the same time, ti < 

' ucing the lubrication 

i )f the i I. Ais j i nt nay 

be restricted as bone ends erode or thicken, ami the bones 
nay devel unful on is, or fx ir rt 

of tins erosion oi thickening If left untreated 
1 [ i i i n. ^. 1 i t d e I 

point of deformity. 

[0004] Current methods of reducing pain in osteoarthritis-: 
joints include treatment with analgesics or anti-infiamma- 
tory medications, physical therapy, topical application of 
hyaluronic acid to the joint, and mtra-articuiar injection of 
hyalt t dii i to the joint. The primary goal of 

treatment is reduction t..f pain and maintenance of joint 
r l k - i * n 

it supplemental if 

,i c not responded w it 

[0005] 

i ei ,tii < s and pain, stiff 
Is 'it be disordet 

cts "2 1 t 1 1 lis i it 

vomen be en 20 and 5i 11 * i 

libroi ryaigia remains uncertain, and diagnosis is difficult 
re of tht is. ( , tile 

most effective treatment for fibromyalgia includes a eombi- 
rc se programs, relax- 
ation techniqw - ar leasures ! f muscle tt 
sion. Ibese treatments are geared toward improving sleep 
quality and reducing pain. 



[0006] 

relieving joint and musculoskeletal discomfort in warm- 
led vertebrates i tsu h t >f deh\ ng to tin 
vertebrate by oral ingestion a composition comprising an 
effective amount of hyaluronic acid, or a salt or digest 
thereof, and an acc. j it , sea. I le carrier Ibe method is 
used with advantage in treating conditions associated with 
osteoarthritis and for reducing the discomfort of fibromyal- 
gia in a person a- e t ibromyalgia 

DETAILED DESCRIPTION OF TOE 
INVENTION 

<*t'0 1 i >l i i 1 

found in joint tissue and in the vitreous humor of the eye. 
Hyaluronic acid functions as a protective coating and a 
lubricant for soli tissue and joints, and additionally, helps 
mai c clural integnl ■ a - < 

with protein, hyahtroni a Jt ds water in the intercellular 
spaces and holds ceils together in a jelly Like matrix. This 
jeiiylike matrix pi vid< brie < shock absorption 
throughout the body. 

[0008] 

both in thi e . 1 ' 1 o , 1 , ends < f bone and in the 
^> i d , luid.fi ,1 i < par 

! l ggi ' car icie i helps 

cartilage withstand forces of weight bearing and joint move- 
nt Hyaluronic acid is also a m componc s 
joint fluid. The synovial joint fluid provides lubrication for 
the cartilage against th c ft int and mtiy provide 

mieaddttii shod at n \ ah t 

[0009] tot d i ^ cid - lly available am! i 

prepared from the nal connec- 

tive tissue, such as rooster combs and bovine tissue sources, 
mammalian umbilica cords andb t ri wganisms such as 
treptococoiis ej i- 1 s a ,„ - u s - t 
d 001 t 10'- Daitons depending ct 

and method of isolation. Treatment with hyalurom'dasescan 
be used to provide hydrolysates of reduce 
range. 

[0010] 

nd must * 1 i a warm -blood 

braie suffering from an arthritic condition or fibromyalgia. 
An arthritic condition includes acute and chronic rheumatoid 

rthrit 11 1 1 > wcl i o i t i i , i i 
dons involving sk stale tioi and nusculoskeletaf con- 
ditions. 

OOii i accordance lie preser i 
is provided for relieving joint or musculoskeletal pain or 
discomfort in a vvarm-b! ed vertebrate i eli 

ering to the vertebrate by oral ingestion a composition 
comprising an effective amount of hyaluronic acid, or a salt 
ii' lutrition We ca \ 

ectn mount i , j 1 n tors to the ami unt of 
uremic acid a, u Imii pt 

relief of joint pain or discomfort. The effective amount of 
hyaluronic acid, or a salt or digest thereof, is from about 0. 1 

iv i 1 _i I ft 1 ' 

warm-blooded vertebrate may be a human, or an equine, 

i i es. In one embodiment t 

used to reduce joint pain ti . pe - ith osteoar- 

thritis. 
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[0012] In another embodiment the method is used for 
i com! aigia, The. hyaluronic 

acid, wit or digest, is orally ingested with a acceptable 
carrier typical] i ill ant or food product. 
! J l hyaluronic * i 

ii present in t fori o 1 it iiqui 

conce iticm, fit [ ! t di< > > ecu f ormula- 

j vhich { lee irtioo.s 1 mixe i 1 v t 

or other beverages tor oca! inge a U nativel} the 
hyaluronic acid, salt, ot hydrolysale can be packaged in 
individual soli* '' p k m cap 

i (1 i lira c 1 - in about 1 to about 10 

r ihirome acid, it hydrolysale p 

is administered by 

cctnbiiitfig 7 to 10 drops of the concentrate in a cold 
beverage which is consumed on conjunction with a meal, for 
example. 

EXAMPLES 
Example 1 

Oral Ingestion of Hyaluronic Acid By Patients 
Suffering From Osteoarthritis 

[0013] A study involving sixty-seven patients suffering 
from osteoarthritis was undertaken so determine the c-flce- 
i c acid Each palien! 

e v J 1 t 1 an . ' r i n adrnir 
istxafion 1 to 4 times a day over periods tanging from about 
4 to about 2 weeks, during which period the patients' 
subjective pain feeling was reported, Twenty-nine patients 
I-" 1 porta pain after oral ingestion of hyaluronic 
j i) 1 iiti ly rej - J < a t on 

Twenty-four patients reported (35.8%) some degree of pain 

cltei ndso i sed t i totion.Ft trteen patients 
reported no change in the amount of pain they felt. 

Example 2 

Oral ingestion of Hyaluronic Acid by Patients 
Afflicted With Fibromyalgia 
[0014] Another study involving thirty-five human patients 
ifering pain and discomi i r 

is undertaken i ' i inge 

tion of hyaluronic acid Each patient received about 1 to 
about 6 trig of hyaluronic acid by oral ingestion adminis- 
tration of concentrate diluted int< bt i it food. Over a 



treatment period of about 1 to about 14 months, the patients' 
subjective pair « < ty-one patients 

ed no j i ic acid the Six patien 

(17.1%) reported some (60%) degree of pain relief. Eight 
patients reported no change in the amount of pain they felt. 

1. A method j t ing joint; r r discomfort in 
awa n-blooded ver br - < opris g the step of de!r mg 
to said vertebrate by oral ingestion a composition compris- 
ing an effective amount of hyaluronic acid, or a salt or digest 
thereof, arid a food acceptable earner, 

2. The method of claim 1 whei the nutritional supple 
Ik,/, isis essentially , d hya oni tctd i sal r 
digest thereof, and the carrier therefor. 

3. The method of claim f further composing the step of 
iddingiheh ah it, aereof, to the 
carrier, and wherein the carrier comprises food or water. 

4. The rneth d of c erein th« lutritiona! supple- 
ment is provided in capsule form, 

5. The method of claim 1 wherein the effective amount of 
hyaluronic acid, or a sac < r dis est thereof, is from about 0.1 
^g to about 400 ^g/kg of body weight. 

6. The method of claim 1 wherein the warm-blooded 
she ^ - t 1 „ - , or an equine, canine 

7. ') ne method of claim 1 wherein the joint pain is the 
result of an arthritic condition. 

8. The method of claim 1 wherein the joint pain is the 
result of an inflammatory condition involving skoietal or 
musotiloske Serai structures. 

9. A muii ii i g discomfort of fibromyalgia in a 
person afflicted with fibromyalgia comprising the step of 
delivering to said person by oral ingestion a nutritional 
supplement comprising an effective amount of hyaluronic 
acid, or a salt or digest thereof, and a nutritionally acceptable 

10. The method of cla i imonal supple- 
ment consists essentially of said hyaluronic acid, or a salt or 
digest thereof, and the carrier therefor. 

U. Tl l futt uprising! 1 

adding the hyaluronic acid, or a salt or digest thereof, to the 
carrier, and when 1 comprises food or water. 

12. The method old i , •• i< i the nutritior ! su k 
ment is provided in capsule form. 

13. The method of claim 9 wherein the effective amount 
of hyaluronic acid, or a salt or digest thereof, is from about 
0.1 «g to about 100 . kg i body weight. 
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(57) ABSTRACT 

M '-it n ( 

it! ft" i ' [ i bods i 

the step of dehvennsj b 1 i t nutritional suj 

mem consisting esst.ntiailv of an effective antottut of hyalu- 
ronic acid, or a salt or digest ther f and a food acceptable 
carrier, wherein the effective amount of hyaluronic acid, or 
a salt o die t thei i , from about () 1 fig to ab i 1 ' 1 
^g/kg of body weight. 

7 Claims, No Drawings 
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FSELD OF THE INVENTION' 

f\ - it in ties 10 a method 

joint pain or other discomfort in a warm-blooded vertebrate. 
More particularly, this invention provides relief of symp- 
toms of arthritic disorders or fibromyalgia by oral ingestion 
of a composition comprising an effective amount of hyalu- 
ronic acid, or a salt or digest thereof, 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

\r!hritic disorder i I ding acute and chronic rheuma- 
toid arthritis and osteoarthrites as well as inflammatory 
skeletal and musculoskeletal conditions, affect millions of 
people. It ha stini ISO fall individuals over 

ffc-r from some ion 
most common arthritic I irthritts. Osteoar- 

thritis develops gradually over time in many cases. Patients 
i I i iods of mild to moderate pain, 

stiffness, and swelling of die joint, and periods of relatively 

mc i i et j it icti ity. Osl i r , i t t , d 
by the deterioration of cartilage that covers the ends of bones 
at a joint, such as the knee or hip. In the healthy joint, 
cartilage acts as a shock absorber and aids the joint in 
ddition, syn- 
ovial joint fluid produced by the synovial membrane lubri- 
cates the joint providing a slippery surface over which the 
bones may move. But as cartilage deteriorates, the bones 
begin to rub against each other causing joint pain. 

At the same time, the concentration of hyaluronic acid in 
the synovial joint decreases, reducing the lubrication ability 
of the synovial joint fluid. Also, joint movement may be 
resti c l ends. < ken, and t! 

develop painful outgrowths, or bone spurs, as a result of this 
no >< big. II t unite t 2 ett ra- 

tion can seriously weaken the joint, possibly 10 the point, of 
deformity. 

Current methods of redu <t in steoarthritic joints 
include treatment with analgesics or anii-inllarnmatory 
medications, physical therapy, i ipicai applies ion si hyalu- 
ronic acid to the joint, and intra -articular injection of hyalu- 
ronic acid directly into the joint. The primacy goal of 
rearm nt is reduction of pain and maintenance ol joint 
I unction and strength, intraarticular injections of hyaluronic 
acid, known as vis suppi n 1 iave seen wide use 
for patients who have not responded well to other therapies. 

Fibromyalgia is a common disabling disorder character- 
ed ironic mm i e s an it 
r I 1 v e 
2rA% of the. population and is most frequently found in 
women net a en 1 id 50 yea i. The < ict cause of 
fibromyalgia remains uncertain, and diagnosis i.s difficult 
due to the general nature of the symptoms. Currently, the 
most effective treatment for fibromyalgia includes a comb.:- 

i f analgesics fs, c> * [ ms, rela 

ation technique d othei - • ed cie t 

sion. These treatments are geared toward jmproviog sleep 
quality and reducing pain. 

The present \ thod for relieving 

joint and nus< ilosk tai discomfort in r blooded ver- 
tebrates comprising tl pofd i/ering to the vertebrate 
by oral < reprising an effective 
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2 

an t of hyaluronic ac 1 t J >~ e d an 

acceptable ingestible carrier The method is used with 
advantage in treating o ri j , 0 1 eoartl 
lis and tor reducing ic dis 1 1 myalgia in a 
s person afflicte i v hi hi urtyafgta 

DETAILED DESCRIPTION OF THE 
INVENTION 

Hy 1 oid imuc « haride that is found a 
10 joint tissue and in the vitreous hum 1 fine eye. Hyaluronic 
acid functions as a protective coaling and a lubricant for soft 

c 1 1 i in th u 

rural integrity of sift I issue. In association with protein, 
hyaluronic add binds water in the intercellular spaces and 
35 holds cells together in a jcilyhke matrix. Tin-. 

ai eides luhr 1 hock absorj tthroughoo 

the body. 

In the healthy knee joint, hyal oni. i di present both 
in the cartilage covering the ends of bone and in the synovial 
20 joint fluid. Hyaluronic acid is usually found as part of 
proteoglycan aggregates in cartilage, where it helps cartilage 

eight bea 1 ! ' >vemei 

h 1 so a r component ot t j 

^_ fluid. The ssnosial jomi fl he 
- s cartilage against the lining of the joint and may provide- 
some sdditir n t 1 pti 0 value 

' ( id isc ercia bk pared 

rom the iuti t oatnecs of a i , tivt 
3(J such as rooster combs and bovine tissue sources, mamma- 
Han umbilical cords, and bacterial organisms such as sttep- 
tococcus zoepidieus, Its molecular weight ranges from about 
50000 to about 8x10 s Daltons depending on source and 
a. Treat !ui ses can fx 

used to provide hydrolysates of reduced molecular weight 
range. 

The present method provides relief from joint pain arid 
muscufoskc! t ' iseomiori ii v mmbioodea: c tebratc 
suffering from an arthritic condition or fibromyalgia. An 
40 • 1 - - edition includes acute and chronic rheun a> 'id 
' h tis ■ a ft is, 3s well as inflammatory condi- 
tions involving skeletal conditions and musculoskeletal con- 
ditions. 

In accordance with ihe present invention, a method i.s 
as provider! for relieving joint or musculoskeletal pain or 
discomfort in a warm-blooded vertebrate comprising deliv- 
ering to the vertebrate by oral ingestion a composition 
comprising an elfecti t n jcicl, or a salt 

digest thereof 11 ible. carrier. A 

so "effective amount" as used herein refers to ihe amount of 
hyaluronic tcid wbic 1 n u pre its 

relief of joint pain or discomfort. The effective amount of 
hyaluronic acid, or a salt or digest thereof, is from about 0.1. 
fi$/kg to about 400 fig/kg of body weight per dose. Ihe 
si wami-ti a-t be a human or n equine, 

canine, or feline .species. In one embodiment the method is 
used to reduce joint pun n a pers 1 afflicted with < steonr- 
fhritis. 

In another em bodiirie tit , t 1 ucing 

so the discomfort of fibromyalgia. The hyaluronic acid, salt or 
digest i.s orally ingested with a acceptable carrier, typically 
an aqueous beverage or food prr duvt Pref 1 1 
sonic acid, salts or hydrolysates for use m the present 
invention is formulated into a liquid aqueous concentration, 
65 for example, a dietary supplement formulation, which is 
diluted in portions and mixed with food, water, or other 
1 rag for or ges 1 ' • O t K e ' r a 
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acid, salt, or hydro! satt «j packag ' in individual solid 
or liquid doses, for instance in capsules or gel seals. The 
concentrate can contain about 1 to about 10 rag of hyalu- 
ronic acid, its salt or hydrolysale per milliliter of concen- 
trate, in one embodiment a dose is administered by com- 
i 1 f thi He in a u Id bo erage 

which is consume- on a injunction with a meal, for example. 

EXAMPLES 

Example 1 

Oral ingestion of Hyaluronic Acid By Patients 
Suffering From Osteoarthritis 

A study involving sixty-seven patients suffering from 
osteoarthritis was undertaken to determine the effectiveness 
of oral ingestion of hyaluronic acid, bach patient received 
1—1 nig ^ hs tiurontc md t n administration 

! times iv s i j t > i i- > s i 

2 weeks, during which period the patients* subjective- pain 
feeling was reported. Twenty -nine patients r'43.3bT) re polled 
no pain ittct i rat >ti i f hyai nk acid, tnd addi 
> ' ported incre a ran motion. Twenty dot 

patients reported (?VS'T) .some degree of pain relief and 
some increased range of motion. Fourteen patients reported 
no change in the amount of pain they felt. 

Example 2 

Oral ingestion of Hyaluronic Acid by Patients 
Afflicted With Fibromyalgia 

u " - 'i vj< th.ir five i no 5 ents su 
feting pain and discomfort ass ( , algia was 

undertaken to evaluate (lie effectiveness of orai ingestion of 
hyaluronic acid. Each patient received about 1 to about 6 mg 
\ luronic acid by oral ingestion admin . t . 
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centrate diluted in ! c v i ,o r I " Over a treatment 
period of about .1 to about 14 mo 1 k its subjec- 
tive pain feeling vs_- 

no pain after h>diun tic a therai 1 nisi 

re j i ■ t 1 lain k Big! 

reported tto change in the amount of pant they felt. 
What is claimed is: 

1 \ mtth d for i oint thei dise m torts 

ttssoc ted i b osteoarthritis in i ided vertebrate 

K> comprising the step of delivering to said vertebrate by oral 
ingestion a nutritional supplement consisting essentially of 
art effective amount of hyainronic acid, or a salt or digest 
thereof, and a f t carrier, rein the effective 

amount of hyaluronic acid, or a sail or digest, thereof, is from 
ts about 0.1 «g to about Kit k 1 

2. The rnethoi 1 i r i t 

adding the hyaluronic acid, or a salt or digest thereof, to the 
■carrier, and wherein the carrier comprises food or water. 

5. "I mi j i 
2& merit is provided in capsule form. 

4. The method of claim 1 wherein the warm 
vertebrate is a human, Or an eimmc, canine, or feline species. 
r v it < i. ' > 1 I 

c < i • ' 1 r i eg i ep oi 

•2$ delivering to said person by oral digestion a nutritional 
emeriti ) n effect we an 

hyaluronic icid,or a sa 5 
acceptable carrier, wherein the effective amount of hyalu- 
ronic acid, or a sal! ■ 11 i ibotit 0.1 ftg 
so to about 400 ng/kg of body weight. 

6. The method of claim 5 further comprising the step of 
adding the hyaluronic acid, or a salt or digest thereof, to the 
carrier, and wherein the carrier comprises food or water. 

7. The method of claim 5 wherein the nutritional supple- 
35 menl is provided in capsule form. 
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INGESTION OF HYALURONIC ACID FOR 
IMPROVED JOINT HEALTH 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[00(H] ("his applies ctt > par f ' - 

patent scat i Set. N ' 860,425 file J M iy - 200 
herein incorporated by reference. 

FIELD OF THE INVENTION 

[0002] Tl: for 

relit g joint pai ruth com 6ft m a warm-blooded 
vertebrate Mon pari lariy, this nv nt >n pr v ides relief 

' ' e 1 ! II 

ingestion of a com] si coi si i effective amount 
of hyaluronic acid, or a salt or digest thereof. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

[0003] '\rthri : disorder inch ling acute and chronic 
toid arihriti 3 is is well as inflamma- 

tory skeletal and musculoskeletal conditions, affect millions 
of people It has be » «< ,f 1 1 t f all individuals 
over the age of 55 suffer from some form of arthritic 
dis rdei II mo - inn it r. tic disorder is osteoarthri- 
tis. Osteoarthritis develops gradually over time in many 
cases. Patients experience alternating periods of miki to 
moderate pain, stiffness, and swelling of the joint and 
periods of relatively symptom -free joint activity, 
[0004] Osteoarthritis is characterized b\ Ictui 
of cartilage that covers the ends of bones at a joint, such as 
the knee oc hip. It) the healthy join! , cartilage acts as a shock 
absorl t ,1 ■ 1 the j t)t in bear g the .< ess f pb\ cai 
icnt. In additi < ■> dp i t ' >y h 

i 1 ' . joint providir . i r. 

ce over • ft the h ties may tin v« But is carti £ 
deteriorates, the bones begin to nib against each other 
causing joint pain. At the same time, the concentration of 
hyaluronic acid in the synovial joint decreases, reducing lite 
lubrication ahtiitv of the mi P joint fluid Also, joint 
movement may be restricted' as bone ends erode or thicken, 
and the bun t I p ihs, or bone 

spurs, .as a result, of this erosion or tin 1 _ i ■ i 
untreated, cartilage deterioration cart seriously weaken the 
joint, possibly to the point of deformity. 
[0005] 

joints include treatment with analgesics or anti-inflamma- 
tory medications, physical therapy, topical application of 
i hironic acid the joint, at T r tio [ j i i i 

tluronic tly it i i j 1 

ti eient iv reduction ol pain and maintenance of joint 
function and strength. Intra-articular inject ions of hyaluronic 
acid, known as viscosupplcmentatioQ, have seen wide use 
for patients who have not responded well to other therapies. 

[0006] Fibromyalgia is a common disabling disorder char- 
byw mil' - ' 

g< fatigu id sleep abrtorm ies. T! rd 
affects 2-4% of the population and is most frequently found 
d fbe exact cause of 
it , ,J diagnosis is. difficult 
due to the general nature of the symptoms. Currently, the 



most effective treatment for fibromyalgia includes a combi- 
nation of analgcaicj - - \ 
ation techniq es *-.c< muscle ten- 
sion. These treatments are geared toward improving sleep 
Quality and reducing pain. 

[0007] Rheumatoid Arthritis is a chroi s \ u 
inflamrjiatory disease that chiefly affects the synovial mem- 
branes of multiple jo t xidy. Rh tmatoid arthritis is 
considered to be an autoimmune disease, in which the 
patient h . ,i j v c t h 

t ha n vel; t with the dis e usually 
lender, swollen, and likely demonstrate reduced motion. 
Several ddh eni classes of d , art often use to heat 
patients with rheumatoid arthritis, including analgesics to 
control pain, corticosteroids, uric ictd 1 ft 
imratuiosuppressivi rugs, nonsl lal antiinflammatory 

> i * heu tgs , M 

patients \ itb fin urn tt i rthri! tlsu note a decrease in 
their symptoms after application of heat. 
[000S] fhe p nt ii a is direc method 1 

and musculoskeletal discomfort in warm- 
blooded vertebral s e c pris i , i ol delivering to the 
vertebrate by oral ingestion a composition comprising an 
effective tm un ronic acid • r t salt i 1 

thereof, and an acceptable ingestibk carrier. The method is 
used with advantage in treating conditions associated with 
arthritis and for reduci . omyalgia in 

a j - i ft! 1 h fibt yafga 

[0009] Additional features of the present invention will 
become apparent to those skilled in the art upon consider- 
ation of the following detailed description of the preferred, 
©mbodimenus, 

DETAILED DESCRIPTION OF THE 
INVENTION 

[nn'h jt nic icid is a mucopolysaccharide iha is 
found in joint tissue and in the vitreous humor of the eye. 
II i it lating trtd i 

lubricant for soft tissue and joitits, and additionally, helps 
n the slreemr ^ t 1 

' \ .t.i itercciful; 

s n get her in a jelly ! 

is t" 1 bri i nncfo ck 

throughout the body. 

[oo u j 

both in the cartifag vering n rids ( bone and in the 
iovia.1 j t fli id rl' ihtronk is isu 1 und as pat 
of proteoglycan aggregates in cartilage, where if helps 
cartilage Withstand forces of weight bearing and joint move- 
i ( 1 i i entol 

d. The S ! . CS l i I 

the ilag< rinst e lining he join j rovidt 
some additiot >n value. 

[0012] Hyaluronic acid is con mercia i (lable and is 
prepared from the t t cellular m re.- >f animal connec- 
tive tissue, such as roc t "id «uc sources, 
mmali m umbil ileord mdb cter 1 rgamsn such as 
-i ptoc ens ej us. it i 1 t ies from 
about 50000 to about 8x1.0" Dalton iej iding on source 

* Ifeat lb h 

be u.sedto provide bydrolysalcs of reduced molecular weight 
range. 
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[001 3] t 

and musculoskeletal discomfort in a wa mi- blooded verte- 
brate suffering from an arthritic condition or fibromyalgia. 

riht ii ( id te andc die 

arthritis and osteoarthritis, as well as inflammatory condi- 
tions involving skeletal conditions and musculoskeletal con- 
ditions. 

[0014] I e present ttivc ' J 

• , vided for reii t hit ( f jcuioskelctat pain t 
discomfort in a warm-blooded vertebrate comprising deliv- 
ering to the vertebrate by oral ingestion a composition 
comprising an effective amount of hyaluronic acid, or a sail 
or digest thereof, and a nutritionally acceptable earner. An 
"effective amount" as used herein refers to the amount of 

l L > id I admin 1st rati 

relief of jowl pain or discomfort. The effective amount of 
hyaluronic acid, or a salt or diges 1 >f is m about 0.1 
bout 400 wg/1 I 
>looded vend e a hur equin 

canine, or feline species, in one embodiment the method is 
used to reduce joint pain in a person afflk } wjth s oar- 
thritis. 

[0015] fn another embodiment the method is used for 
t i > ii 1 yaiuroi 

1 1 i ll i r 

carrier, typically an aqueous beverage or food product. 
Preferably, the hyaluronic acid, sails, or hydrolysates for use 
1 it ( i o a liquid aqticou 

concentration, for example, a dietary supplement formula- 
tion, svb.it b is diluted in portions and mixed with food, water, 
or other beverages for oral ingestion. Alternatively the 
! * me i t id sail o) hydrolysatc can be packag < i 
d re rl 1 1 1 1 ^ts for instance in capsules of 

i i i i 1 1 contain about 1 to about 1(1 
mg of hyaluronic acid, its salt, or hydrolysat p > mi ililer 
of concentrate, in one embodiment a dose is administered by 
combining 7 to 10 drops of the concentrate in a cold 
beverage winch is consumed on. conjunction with a tiical, for 
example. 

EXAMPLES 
Example 1 

Oral Ingestion of Hj \ uronk Vcid by Patients 
Suffering from Osteoarthritis 
[0016] \ study im - *, pat 1 

from osteoarthritis was undertaken to determine the effec- 
tiveness of oral ingestion of hyaluronic acid. Each patient 
received i-4 mg of hyaluronic acid by oral ingestion admin- 
i r ! times > riods r < t 

4 io about 2 week-., dun i leriod the patients' 
subject! ' * ported. Iwenty-t ent 

(43 Wo) reported a •■ pain sftei a . ,>, ,tiott of hyaluronic 
acid, and add , of motion, 

ire. o s reported i i some d 

t > e ici 1 mifourtee 
reported no change in the amount of pain they felt. 

Example 2 

Oral ingestion < 1 Void by Patients 

Affile i 1 itii re 1 < . i 
[00)7] re t tud rvolvit b'- re , i i pal 
uffenng pain a its 1 t associa wi ibromya , 



was undertatve- 

tion of hyaltironic acid. Each patient received about 1 to 
about 6 mg et b 1 u^esti n dmitiis 

tralwn of concenlrate diluted into beverages or food. Over a 

pi ibout i - i b 

subjective pain feeling was reported. Twenty -one patients 
report i 3 in after 1 1 nic acid therapy. Six p 

i ) ! degree of f. Eight 

patients reported no change in the amount of pain they felt. 

Example 3 

Oral Ingesti i \ekl by Patients 

Affhekd with Rh f aatoid Arthritis 

[00.18] Another study t s teen i j 
suffering pain and discomfort associated with rheumatoid 
irthritis ieria 1 ^ r 1 i i 

of an oral hyaluronic acid solution for a period of 30 days 
t t i is i to b < •> 

feeling and report the score on a scale of 0 to 10, wherein 0 
means no pain and/or stiffness whatsoever and 1.0 means 
worst imaginable p on 1 t T to the star 

the svud\, the f as follows: 



J patiw. [Sported 7 

,. i 1 1 ., r rere 8 

a patients repotted 9 

Z patients reports* 10 



[001*3 for an average of 8.47. At the completion of the 
30-day study, the patient t nd f is follows: 



J patient reported 1 

3 patients re purled 2 

7 un eons reported 3 

i 7 

1 patient iejj05!ed 10 



[0020] for an average of 3.47, which is considerably lower 
than the pain reported prior to treatment. Two of the sev- 
enteen patients did not respond to the questionnaire. 
[0021] Given that oral ingestion of hyaluronic acid 

eed join p erdisc 
hb.ro myalgia, and rheumatoid arthritis, it is expected that 

ral in n of byai id s c hit pain an 

stiffness resulting from a variety of conditions. 
[0022] Although tlie invention has been described in detail 
with reference to terta i >diment!,. those 

skilled in the art will n be 

practiced h ith v ■ within the scope 

and spirit of the invention as deseri! d and ieiined in the 
following claims. 

L A method for relieving joint pain or other discomforts 
associated with joint disorders m a warm-blooded vertebrate 
comprising the step of delivering to said vertebrate by oral 
ingestion a nutr essentially of 

- - ec c - a v mi m salt or digest 

thereof, and a food acceptable, carrier, wherein the, effective 
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aroou i ' ' < . ic id • i m r i i i thereof, i from 
ab mt O.i «g to a! - weight 

2. The method of claim 1 further comprising the step of 
adding the h, iw tic I r sail ciij s wreof, to the 
carrier, and w-her^ the carrier c j isss food oi water. 

3. The method 1 1 claim 1 wherein the nutritional supple- 
ment is provided in capsule form, 

4. The method of claim 1 wherein the warm-blooded 
rt % 1 t i i k i 

5. The method of claim i i:,-m the joint pain is the 
result of an arthritic condition. 

6. The method 1 ' c conditi 

is selected from the group consisting of osteoarthritis and 
rheumatoid arthritis. 



7. The method of claim 1 wherein the joint pain is the 
result of an inflammatory condition involving skeletal or 
musculoskeletal structures. 

8. A nutritional mpptemi consistin essential!) of an 
effective amount 1 nic sdd, ot a salt it 
thercoi , 1 ' i i it« > 
ment provided in an sir- s ge form 

9. The nutritional supplement of claim 8 wherein the 
effective amount oJ h> tf : . to f> mg, 

10. The t o the 
oraily ingestibie dosage form is a capsule or gel seal. 
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Attorney Docket No. 2785.O1US01 

CHONDROPROTECTIVE/RESTORAT1VE 
COMPOSITIONS AND METHODS THEREOF 

Provisional Application 

BACKGROUND OF THE INVENTION 

The present invention, which goes by the name Chondiogen EQ, was initially formulated 
for the growing horse and equine athlete. It is the most unique chondroprotective / restorative 
agent available. In one embodiment, the molasses flavored oral paste provides a practical, 
efficient, and effective means of administration orally or top dressing feed. When added to the 
feed, this embodiments molasses base binds to the feed to insure total consumption. When 
Q necessary, an easy measure dose can be administered orally. This highly palatable formulation is 
Uj the first to combine high levels of Glucosamine sulfate (GS) with Chondroitin sulfate (CS) and 
!*? Hyaluronic Acid (HA) in an easy to absorb, low molecular weight formula. It has also been 
m shown that liquid or paste forms are more readily absorbed than encapsulated or powder forms, 
A chondroprotective / restorative agent should enhance chondrocyte synthesis, increase synthesis 

s 

y of hyaluronic acid, inhibit enzymes that degrade cartilage, and reduce pain and synovitis. It must 

Q 

Q also slow down or reverse progression of the disease. The present invention, with it's unique 
combination of GS, CS, and HA is the closest yet to satisfying these criteria. 

These three substances are the three connective tissue molecules needed to rebuild and 
synthesize new tissue. 

Connective tissue is comprised mainly of collagen and proteglycans. Proteoglycans 
provide the framework for collagen and hold water, enhancing the flexibility and resistance to 
compression needed to counteract physical stress. The building blocks for all proteglycans are 
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amino sugars. Glucosamine is the building block needed as the precursor for all subsequent 
amino sugar synthesis. The formation of N-acetylglucosamme, chondroitin sulfate, and 
hyaluronic acid require glucosamine for their synthesis, in fact, glucosamine makes up 50% of 
the hyaluronic acid molecule. 

Glucosamine sulfate along with Chondroitin sulfate have become very popular 
supplements administered in the treatment of degenerative joint disease. Recent studies have 
questioned whether the combination produces better results than Glucosamine sulfate alone. 
Also there is much debate over which glucosamine salt is preferred. Embodiments of the present 
invention utilize Glucosamine sulfate as it's source of Glucosamine. Most of the past and 
present research has been performed on the sulfated form. There is evidence that suggests that a 
component of the activity of GS and CS is related to the sulfate residues found in these 
compounds. Sulfur is an essential nutrient for the stabilization of the connective tissue matrix. It 
has been proposed that the sulfate molecules of GS and CS contribute to the therapeutic benefits 
of these compounds in degenerative joint disease. If this is true, it would suggest that GS, as 
opposed to N-acety [glucosamine and glucosamine HCl is the best form of glucosamine 
supplementation. Recently, it has been shown that high-dose glucosamine may provide rapid 
symptomatic benefit and in the longer term aid the repair of damaged cartilage. The high does of 
glucosamine non only promotes synthesis of cartilage proteoglycans, but stimulates synovial 
production of hyaluronic acid. This would explain the anecdotal reports that a high does of 
glucosamine is beneficial. 
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SUMMARY AND DETAILED DESCRIPTION OF INVENTION 

As previously explained, the present invention comprises a highly palatable formulation, 
which is the first to combine high levels of Glucosamine sulfate (GS) with Chondroitin sulfate 
(CS) and Hyaluronic Acid (HA) in an easy to absorb, low molecular weight formula. 

Glucosamine, which is formed in the body as glucosamine 6-phosphate is the most 
fundamental building block required for the biosynthesis of the classes of compounds such as 
glucolipids, glycoproteins, glycosamineoglycans, hyahironate, and proteoglycans. Directly or 
indirectly, glucosamine plays a role in the formation of articular surfaces, tendons, ligaments, 
synovial Quid, skin, bone, heat valves, blood vessels and mucus secretions of the digestive, 
respiratory , and urinary tracts. Glucosamine sulfate is greater than 90% absorbed and is quickly 
incorporated into articular cartilage following oral administration. 

In one study, no LD50 was established for Glucosamine sulfate since even at very high 
levels (5000 mg/lcg orally) there was no mortality in mice and rats. While treatment with GS 
does not produce the initial dramatic reductions in pain normally associated with NSAIDs, it's 
ability to reduce pain is consistent and progressive throughout the course of it's administration, 
resulting in a long-term improvement in the condition. Glucosamine is a small molecule and is 
very soluble in water. 

Chondroitin Sulfate achieves benefits much more slowly than glucosamine. Chondroitin 
bioavailability following oral administration is around 15%. Because of its lower availability, 
the time needed to see a clinical response is lengthened. Chondroitin improves joint fluidity by 
drawing water to the cartilage tissue. When this water is drawn into the cartilage, it is 
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accompanied by nutrients which are supplied to the cartilage. Additionally, Chondroitin helps 
fight enzymes that inhibit transportation of nutrients into these tissues as it prevents other 
enzymes from tearing down cartilage tissue. Furthermore, Chondroitin, like Glucosamine, 
promotes the product of key cartilage components such as proteoglycans and it also prevents 
abnormal cell death. 

Hyaluronic acid is a naturally occurring glycosaminoglycan. HA is a ubiquitous in the 
organism, with the highest concentration found in soft connective tissue and joint fluid. It is a 
constituent of the intercellular matrix of connective tissue that exists in almost all vertebrates. It 
m plavs an important role in a number of physiological functions, including protection and 

a 

iU lubrication of cells, maintenance of the structural integrity of tissues, transport of molecules and 

id 

cells, cell migration, cell function and differentiation, and fluid retention and regulation. The 

m 

* clinical benefits of HA in the horse are well published. 

^ Hyaluronic acid is one of many glycosaminoglycans of physiological significance. Other 

b 

£j are Chondroitin sulfate, Heparin sulfate, and Derrnatan sulfate. The HA molecule is very similar 

0 to that of Chondroitin sulfate. In numerous studies, the oral absorption of CS, HS, and DS have 

t 

been well documented. The bioavailabilities range from 15-20%. Hyaluronic acid has been 
shown to be absorbed through skin and reach the dermal lymphatics. Also, high levels of 
hyaiuronan has been detected in the intestinal lymphatics. In addition, studies have been 
performed to determine the effects of HA secreted in saliva. Others have looked at hyaluronic 
acid production by oral epithelial cells. There is a beneficial effect when Glucosamine sulfate, 
Chondroitin sulfate, and Hyaluronic acid are administered orally. Generally, the oral 
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administration of embodiments of the present composition has a quicker clinical response than is 
produced when each component of the composition is given individually. A significant 
difference is an acute or a rapid relief in joint pain inflammation and swelling achieved by oral 
administration of the composition. A dramatic improvement over seven to ten days is achieved 
whereas it usually takes weeks for that effect to occur. Another benefit received is mat of oral 
preparation and administration of HA given, for example, in the equine in any formulation. The 
administration of the HA composition orally and having a clinical effect eliminates more evasive 
procedures. Other ways to give HA would be more invasive, such as injection by IV or other 
ifi administration into the joints. Basically, embodiments of the present invention may include an 

6 

fU oral preparation that is less evasive and also may include an embodiment which is the only oral 

W 

J way to give HA. This provides another alternative to giving it by an injection. 



Another benefit is that embodiments of the present invention, with it's high dose of 
Glucosamine sulfate, Hyaluronic acid, and Chondroitin sulfate, appears to have a synergistic 



0 

Q effect which hastens the clinical response. 

3 

O One embodiment of the present invention is a unique formulation that combines 



Glucosamine sulfate, Chondroitin sulfate, and Hyaluronic acid into a paste formulation for direct 
oral administration or top dressing feed. This is the only product available which combines these 
three substances which are critical for cartilage metabolism and production of synovial fluid. 
Also, this embodiment is the only oral paste formulation available for any one of these 
supplements. Early clinical trials have shown that when the three products are combined, they 
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have a synergistic effect, The clinical effects have been impressive. Data has shown a quicker 
clinical response when GS, CS, and HA are combined than when they are used individually. 
Conditions in which embodiments of the present invention would be beneficial: 

1) Osteoarthritis 

2) Joint effusion 

3) Joint inflammation and pain 

4) Post operative arthroscopic surgery 

5) Restoring proper joint function 

6) Promote metabolic activity of chondrocytes (cartilage producing cells) 

7) Inhibit enzymes that degrade cartilage 

8) Stimulate the production of Hyaluronic acid 

Embodiments of the present invention possess the following adavantages: 

1 ) Only paste formulation on market 

2) Only combination of GS, CS, HA in a paste formulation 

3) Only oral paste form of Glucosamine 

4) Only oral paste form of Chondroitin 

5) Only oral paste form of Hyaluronic acid 

6) Only oral paste in a molasses flavored base 
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One embodiment of the present invention possesses a molasses flavor. Other flavors would 
include apple, cherry, and any other palatable flavor. 



One embodiment of the present invention comprises the following: 





Wt% 


Glucosamine sulfate 


46.03 


Chondroitin sulfate 


4.60 


Sodium Hyaluronate 


0.18 


Manganese sulfate 


0.18 


Powdered sugar 


8.70 


Xanthangarn 


0.10 


Molasses 


25.00 


Water 


14.00 


Glycerine 


0.70 


Corn Starch 


0.30 


Sodium Benzoate 


0.50 



Embodiments of the present invention in a paste formulation has many advantages. When 
adding to feed, the formulation will stick to grain to insure total consumption. Embodiments of 
the paste formulation can be given orally (direct administration) or added to feed-depending on 
management of animals (turned out in field vs stall confinement). Other advantages include the 
following: 

3) Better absorption with liquids 

2) Molasses flavored paste-more palatable 

3) Sticky consistency -animal cannot spit product from mouth which insures total 
dose 

4) Syringe dose insures more accurate dose 
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5) Brown sugar included-more paltable 
Effects of GS vs CS: 
Glucosamine sulfate: 

1) Enhances chondrocyte synthesis 

2) Enhances synthesis of hyaluronic acid 

3) Reduces joint pain 

4) Reduces synovitis 
Chondroitin sulfate: 

1) Also helps with chondrocyte synthesis 

2) CS has been found to inhibit degradative enzymes in cartilage 

3) CS strengthens and enhances vessels that feed joints or supply them with 
nutrients by reducing arterial plaque and clear cholesterol deposits 

4) Reduces joint pain and improves joint mobility 

5) Reduces synovitis associated with joint arthritis 

Neither GS or CS fulfills the quest for the ideal chondroprotective/restorative agent 
separately but when combined they appear to provide the necessary components for the health 
and weliberag of the joint. Hyaluronic acid complements the combination by helping to restore 
the HA levels needed for joint health and lubrication which are decreased when synovitis is 
present. 

Hyaluronic acid was discovered in 1934 by Meyer and Palmer. It is an important 
component of the intercellular matrix. HA is ubiquitous in the organism, with the highest level 
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m soft connective tissue. Specifically, the highest levels are found in the eye and synovial fluid 
of joints. In joints, its primary role is that of lubrication, reducing pain, and 
inflammation. In arthritic joints HA is deficient. 

Hyaluronic acid is a glycosaminoglcan. Other glycosaminoglycans are Chondroitin 
sulfate, Heparin sulfate, and Dermatan sulfate. The most abundant GAG is Chondroitin sulfate. 
The three related GAGs have been found to be absorbed orally. Because of their chemical 
similarities and the clinical reports of improvement of synovitis, HA has a synergistic effect with 
GS and CS when given orally. This effect is observed as a more rapid clinical response than 

m when GS and CS are given individually. 

S 

fij Clinically, responses are seen in 7 to 1 0 days vs three to four weeks or not at aJi when GS 

J and CS are given without HA. Therefore, we have seen a dramatic decrease in synovitis when 

i-.i 

£ HA is combined with GS and CS. This leads us to conclude that HA is absorbed orally and 

u effective either alone or in combination with GS and CS. Therefore, an additional embodiment of 

b 

0 the invention comprises a composition including HA and any acceptable carrier, such as the 

W 

G paste formulation disclosed herein and any other liquid, powder, gel or similar type carrier. 

Another embodiment of the invention includes a paste formulation containing the active 
component isoxuprine. Isoxuprine is a vasodilator and is utilized in treatment of many afflictions 
including the treatment of navicular disease. One effect of isoxuprine is that it stimulates the 
vasodilator nerves, such as the vaso-inhibitory and vasohypotonic nerves, and causes dilation or 
relaxation of the blood vessels. Administration of isoxuprine to a patient, such as an animal, in 
the form of a paste is beneficial to ensure adequate administration. 
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While the invention has been described in conjunction with specific embodiments 
thereof, it is evident that many alternatives, modifications, and variations will be apparent to 
those skilled in the art in light of the foregoing description. Accordingly, it is intended to 
embrace all such alternatives, modifications, and variations which fall within the spirit and broad 
scope of the invention. 
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ACTUM LOT ANALYSIS: SODIUM HYAIURONATE, Powder 

SPECIFICATION NO, 4917-1 341 



■■T: 



Q 
0 
iu 
S3 
P 



Description: Fine white powder, with no odor 

Actual lot Analysis; 

a} cstee Lauder Requirements: 
Infrared Spectrum 
pH of a 0,5% cquooyi solution 
Woter Content IKF) 
Residue On Ignition 
Protein Content 

Uronlc Acid Content (dry bast*} 
Sodium Hyoluronots [dry basis) 
Total Asrobic Plot* Count 
Nonconforming Organisms 

bj Other Ppntmetm 

Solubility ©0.5% W/V in freshly disiilkd H T 0 
Appearance of a 0.5% aqueous solution 

(clear-slightly cpakscenteoiorless viscous liquid} 
Tetoi Nitrogen (dry feos$ 
Sodi'ym <5/vcyronof» (dry basis] 

Presenvtivo 
SheifUFtt 2 years 

Pocking: 500 g poly container* with temper-proof safety ssak 
lot Site: 10 kg 





Actus/ 


To Pass Test 


Pa«« 


6-8 


7,3 


<10% 


5.8% 


7-50% 


7.6% 




<0J% 


45.0-48,4% 


47,8% 


93-100% 


98.8% 


slOOOCFU/g 


Powes 


None Recovered 


Pcsws 


Comp/et« 


Pas*« 


To Pass Test 


Passes 


3.0-3.C* 


3.4% 


$1.2-53.9% 


53.2% 


15-L9xl& 


U5xI0* 


None 


None 



JW 



CERTIFICATE OF ANALYSIS 



Commodity: ^.Glucosamine SuJfatc.2KCL 

Date of Analysis: 5/23/00 



OaichN'o.: 20000503 



Guarant eed Sg ycifi^siimi 



Appearance: 


White CrysUillinc Powder 


Cuft forms 


Assay: 


- 101% 


9<},2% 


WV 


+49° - -55° 




i-ow on drying: 


SO.5% 


0.38% 


Residue m ignition; 


26.5% -29-8% 


2K,2% 


fron (Fs): 


<;i Opprn 


<- s yppnt 


Heavy Metals; 


slOpptn 


<S Oppjii 


Arsenic: 


<0.5ppm 


<0.5ppm 


pK Value: 


3.0-5.0 




Chloride: 


l 1.2%. 12.3% 


12.0% 


Bulk Density: 




0,89#cc 


Total Plate Count: 


<5000cfu. , i; 


487vJWg 


Yeusi & Mold: 


<!Q0cfii/g 


37cfVg 


E, Coii: 


Negative 


Negative 


SaJmoneila: 


Negative 


Negative 



Packing; 
Quantity; 



25kg o«l euth fiber dram v,-iUi doubte PE liner. 
1 ,000kg = 40 x 25kg drum:; 



Certificate of AfM wsjs 



Product Name; Chondroltln Sulfate 90% Ml." 
Batch No,: HSC00530 



r ■ 

Away; 


— 

90% Mln. 


91.7% _j 


Lo»» on Drvtrifl: 


10% Max. 


8.6% 




PH: 


5,5 - 7.6 


8.4 




Bulk Density; 


0.8 sj/ml Mm. 


0,88 g/mi 




Nitroaen: 


2,6% -3.8% 


3.1% 




Heavy Metal; 


10 ppm Max. 


9.4 pm 




Chforide: 


1%M8X. 


Pass 




Other Bacterium: 


300/g Max. 


Pass 


Mold: 


100/g Mas. 


Paes 


Clear Desree: 


Tran8garent____ 


Pass 



m^tc tuc lt , Qtf ( wcoRMATON S3 BASED ON THE CERTIFICATE OF ANALYSIS RECStVeO FHOM OUR 
0 6 w!pSaN?3 NwStEND6?S A«UB3TfTUT E S^cT QUALfTY CONTROL ANALYSIS 9 V 
THE PURCHASE OF THiS PROOUCT 



U T E S I ft L S h f E T T OUT 



Mi »i-58U 



SECTION I: SENEm IHrORKATlOH 



skis s mi mm 



>| OBIS MUSS WIK 






mi m ihmo mm mm 


i; • 


USST 




HEALTH; 


i LESS! 


5 


LEAST 




FIRE: 


t LEAST 


[VIH: 3 


LEAST 




REACITVITY : 


1 LEAST 




ASS SUfESVISOS 




OTHER: - 


X SSC SliPESVISOR 


y 




SECTION 2: 


H*Z*HB68S IKSRESIEfiTS 
















mm CUSSIFICITlMi 


mnnn-M 








CASI 


mm 


nuns 



CIE|fS CORScSTty NOT 
OOU^IS ACCORDANCE 10 
9 ^|I.12H. 



SECTION 3: PHHSIC9L DATA 

M. I * 

XLITY ID MATES : SOLUBLE 
Fit SRAVITY: M. 
RIXCE: WMIIE 8«0W 

U « SOT 0ET£R«I«gO M-MTttPLICMlE 



PS5E 1 «F 3 



l A T E I I A I SAFETY BATS S 1 £ E I 

(SOS US: H-Slll 



SECTIOS 4: FH£ AH3 EXPIOSIOK DATA 

P0IKT: K.I. 

iUISHISS KEIH03: «SE yAFER. CASBON DIOXIDE, DRY CHESICAL OR FOAS. 

[t FIRE FISHTISS P!BC£8S!ES: OSE S£lf CQNTAISEC BREATH I flFFftmHS. 

si FISE FISHTIKS PROCESSES: KflH SCIOM. 



SECTIOH 5; REACTIVITY SATA 



.IT? STABLE 

lOHS P5L?IE«nsn3N: Will NO? OCCUR 

'BSiriOK PRODUCTS: «3T ESTABLISHEC. 

•ions m immis to avoio.- kone mm. 



i 0££X?OSURE: 



I3N 



SECTIOH 6: HEALTH 8AZA8!) DATA 



EYES m_ SHU |ES_ IKESTIU Hi. HBMTIM JJi. 

SYSPTCHS OS AC8TE HEAUH MZAR3S 
Ml CA^SE EVE ISaiTATISH, 
*0 EFFECTS EJECTED ifSOER HSItMAt 8S£. 
SOT ESTABLISHED. 

He Emm umm mn mm use. 



[C HEALTH BAZARBS: 
W6EKICXTY: 



m ESTABLISHES 

OTP ARC QSHA 

FIRST AI8 

FLOSS £?ES WITH WATER FOB AT UAST IS MISSIES. 

IF ISRHATIOS OCCURS, SET MEDICSL ATTESTIOif. 

iiASH EXPOSED AREAS KITH SOAP AMO MTEJ. IF IHITATIO* 

PERSIST, SEEK AESICAl ATTEKTI3H, 

induce mum m eiviss 2 susses of wates; anc puce 
fuses mm mm. mi a phvsiciah, sevea sive 
wnm n mn to as sxtmcins person, 
if sffected, mm mvrnni to fees* m. 



SB = XST 8ETEMIEJ KA = HOT APPLICABLE 
PASE 2 OF 3 



MATERIAL S » F £ T 1 M T * SHUT 



.r, chhiiiih _ ..Jl^L'l'T: _ 

SECTION 7: PIECMTIMS FOR SAFE HAKBIHS MO STGRSSE 

veitiutf area, mms mnmn emti-a? should hear heimte motectim minm, mnn mum %i 

OHHS THE MtES ftgGUXG THC SHU. IF THE WiUCT IS I« A SOUS) fORS. SK E M t W • < M« 
If TH> ftWCT *S A UQfH, IT SHIM 8£ HCKI »? KIN A WITM-IE *WRBAN' HftTESI I. THE* JVELE9 T 
BEC0VE8T ORSfMS If THE MTEtlll IS KIBIEI UTO THE ESVIROSSEST, THE BStR SIMI BEIEilllllE WHETKES THE 
5?tU SHOULD af SEP0RTE3 T5 TtiE APPROPRIATE LOCAL, STATE, AKG FEDERAL AUTHORITIES. 

Dispell mm-, csssm torn, state, asp fbesai assuLArioss sefose of this hatesiau 

:!1 IS" STOMSe! IITftlll SMiU Be STORED IK ITS »» C08I AIHE8 »»G ^^l^l^^l^^l^!! 

SECTHUi MBTECTIVE EW1WEIT 



MM . S06SLE5 TEL ISPERVIfiUS COVEtllLS . 



ffiTORT PROTECTION ■ ROSE NDHAUY KcEOEB. 
UTIOHr HO SPEEHl 8E«mK£SlS. 
:t:VE EQWXEKT: StOVES fSCESBIElB . 

mum PRACTICES" AS WITH All IHIISttUl CHEMICALS, CASE SKOeiC 6E TAKES TO AVOID fOSTACT WITH EVES, Sill. AHD CWMS. 

michi kmuu. ^ ^ ( S8ms EF TH0S01j5Hl v MSRI m mmium twun mm n turns 

mn to m direct pehsdxai contact, ali exposes cloths; skosio is mnun per iimii care 

IKSTItiiCTIGSS UfU'i REUSE* 



SECTION 5: PECULATOR? OSTA 



lltlSARA; 

w 
m 
m 

PORJATION: 



THE FOLtMIM DSTA IS 8!IKG SUPPLIES IS COKPLIAHCE WITH TITLE III SSPESFUKD IXEMIHTS MD 
REftUTH0RE2ATI9M ACT (SARA) PART 313 kU « CFR 372: 

THIS PSOSSCT DDES Ml CONTAIN Ml CKESKSIS FOUHO OS THE SA3S LIST 
!K » tfl 372. 

SOT REGULATES SV 0.0. T. 



OrSI PSOPOSITIOti 65: CDfflfiliiS 80 MATERIALS mm TO 6E OX THE CALIFORNIA PROPOSITION 
\h «5 LIST 



SECTIflit II: TOXIC0106T 

SO DATA AVAILABLE FOR CHROMIC OVEREXPOSURE, 



GISUAIKHR 



um^mmm is belief to n accurate iut is *ot W«« J«tj« orci Arm « ms cokphy 

it. THE IHfORKATIOS IS OFFERED SOtElt FOR UU COHSIOERAIIOK. RECIPIENTS ARE MUSES TO MfcfHIl ill ASVAUCE 
;£8 THAT THE IKFORKATIOS IS CURRENT, ASS SiflTASU FOR THEIR SEEDS. 



X9 » «T 0ETERKIHEO H - HOT APPLICABLE 



mnin safety sui sheet 



USDS SO: H-im 
SSCTIOS. 1; SEHESAt IMFOSMSTIGS 



SMS S SFfA &STISS 



; i LESS! 

8 USST 

/ITY: • LESS! 

It UlSTEtTIOl: K ASK SUPERVISOR 

Q 



w 



ill 



«FF* 7M CEtlvEO HSI^S RSTIN5 



HEALTH; 
FIftEi 

SEACITVITTt 
OTHER: . 



WSsIMREimTS 



lit® CUSRE Ef Tt ¥ HO T 
GUSH* ACCOStSASCE TO 

im.iM. 

s 



SECTION 2: HAZARDOUS IKSSEDIEltTS 



mm CUSSIFICATIOHi H0SHAZS«3OliS 

mi nun 



SECTIOS 3: PHYSICAL DATA 



i LEAST 

9 LEAST 

8 LEAST 

J ASK SUPERVISOR 



NX N t 

UT! EH SJATEft: S810SIE 
IC SRAVITY: I.I, 
ASCE; OWE 8RWK PASTE 



NS - S5T fiETtSOED XI * W APPLICABLE 



mi 1 8F 3 



X A T £ I! I S t 5 1 F E T If D i T A SHEET 



utnn fire m expusm om 

JJSHI8S HETfJGD: BSE WAT£g , CARBON DIOXIDE 4 OS? CtiESICfiL OS FfiiS. 

L FIRE FISHTHfi PROCEDURES: USE SELF CSST4DIE6 UUmn APPARATUS, 

I FIRE FISHTHS PRSC£3«K£S: MM XKGUX. 



SECTIOH 5: REACTIVITY OATS 



IIV 5Tft3t£ 

QUS POtmaiZATIGN: Will SOT OCCUR 

OSITIOJ* PRODUCTS: HOT ESTABLISHED. 

ions ase mums n avoid: hone kxqnii. 

* 11] SECTION 6: 8EAITH HAZARD DATA 

sAposmj ms el sax hl ii«sum Hi. imiutioi m. 

J SYHPTSfiS OR ACUTE HEALTH HAZARDS 

^ KAY CftUSt EYE IRRITATION. 

Jjj KO EFFECTS EJSPECTE9 mil XORXAl 5fS€. 

Ifip HOT ESTABLISHED. 

lM XO EFFECTS EXPECTED UNDER NORXAL USE. 



C HEALTH HAZARDS; SOT ESTABLISHES 

06ERICITY; XTP ARC OSHA 

first m 



flBSH EYES WITS HATES FOR AT LEAST 15 iUNUTES. 

IF ISRITftTIflN OCCURS, 6ET HEOICAL ATTFJTIOS, 

UASN EXPOSED AREAS WITH SOAP ADO WATER, IF HSIUmn 

PERSIST, SEEK KEfllCH ATTtHTIOS. 

HOHCE VSHTISS 8? SIVIX6 2 SLftSSES OF iiATER «H9 PLACE 

FlttSER 00^ THROAT. CAU 8 FHYSICIAK. SEVER SIVE 

88YTOS 8Y SOUTH TO Aii U»C0»5CX0«S PERSOH. 

IF AFFECTED, 8EHOVE INDIVIDUAL TO FRESH AIR. 



m - SOT DETEHIIEO M » »ST JWIICMIE 
PAGE I OF 3 



II7EIIH S i f I T Y S ft T ft SHEET 



SSSS Mi H-1M 



S£tn« ?: PRECAUTIOUS fOS SAFE UmiU M ST0SS6E 



VENTILATE AREA, P£KSSKS FEitF6ft!fIX6 CiEAN-UP SH0UL9 WEftE AOcQJATE PROTECTION E(HH£!«. CONTAIN SATER'Al BK 
SinK5 THE AREA A ROM 3 THE SPIU. if THE WHCT IS IS * Mil Fill. SHOVEL OIHCW IITI lECMiT SMS. 
IF THE P8088ET IS A WUI8, IT SSQltiO SE HCUO UP USIRS 6 SIIMIE ASSORT MESIAL THcJt SHOVE LEG TO 
RECOVER? DROSS. IF THE MTESltl IS RELEASES INTO THE EKVIMmT, THE USER SHOBLO OETERXINE WHETHER THE 
SPILL SHOULD 0£ SEPOSFES TO THE APPROPRIATE LOCH, STATE, AND FESESAL AUTHORITIES, 
0I3P0SAL METHOD : CONSULT LOCfit, STATE, m r £ 0 E ft ft I RESiilATIOSS 8EFBRE OF THIS NATERIAL. 

NS AIB STORSSE: NATERISL SHQ0L9 8E STORES) IK IIS 0«H COSTSISES SH& SHODiO ALWAYS BE SEPT COVERS© ttHEtf NOT IS USE 



SECTION 3: PROTECTIVE EQBIMKI 



*T««y protection: mt mmw mm, 

ATIOS : SO SPECIAL REOtflREfiEHTS. 
TIVE EttlimiT: SLAVES fiUSHIElfl . 



APRON _ 



umn ¥ES_ iipervious umms . 



, St! 



TSIEHie PRACTICES: AS UITH All iHBUSf SIAt CHE3ICAIS, CASE SHOU10 BE mi* T5 AVOID COHTACT U 

HMDS m UKPSOTECTEB SHU SKOUIO 8E THOROtiSKlV UASHtO ANO COM Tft H I M A Tf9 CLQTHIN5 Sf!0i!lC St CHANGED 
PRIOR TO W DIRECT PESSOHAL CONTACT, ALL EXP3SE0 CLOTHIHS SHOULD 8E LAUNDERED PES MM I CASE 
WSrSHCTIBliS BEFORE REUSE . 



SECTION S: 8E6ULAT0R? 0ATA> 



-m 

m 

ORIATION: 

© 

RiiS PROPOSITION 6S; CONTAINS NO AATESIAIS iCfiOWN TO 5E OK THE CALIFORNIA PROPOSITION 



THE FOLLOWING OATS IS SEWS SliPPUED IS CONPLIASCE WITH TITLE III SUf£«fB«0 MEHDKENTS SS9 
SEASITBOSIZATION ACT (SARA) PART 313 AM 4» CFR 372: 

THIS H«|«CT DOES HOT CONTAIN W CHEXICALS FOUSO OS THE SARA LIST 
IN 4» Cf* 312. 

NOT REFLATED 8? 0.0. I. 



SECTION II: TSXICSL06Y 

NO DATA AVAILABLE FOR CHBS9IC OVEREXPOSURE. 



nscLiim 



mmnm iivu herein is seueveo to be accurate sot is not mmnt to be whether tisinriK una this camm 

■. THE IIFORHTIOI IS OFFERED SOLELY FOB nm CMSIOERlTIH. RECIPIENTS ARE ADVISES TO COSFISN U ACVASCE 
;0 THAT THE imRAATIOS IS CU8REST, AXO SUITABLE FOR THEIS SEEOS. 



K0 « NOT KTEUIIEa M * SOT APPLICABLE 



PASE 3 OF 3 



1 S T £ t I A I SAFETY 5 * T * SHEET 



t; a? mm £3 * m «»• 

section tr mmi imtiiTiti 



MIS S SFfA RATIRS 



>k HSI5 UZIkH MTTJS 






tm 7H DERIVED HAZARD RAT1KS 


U » 


LEAST 




HEALTH; 


1 LEW! 




LEAST 




FIRE: 


S LEAST 


VITY: 4 


LEAST 




IEICITVIT!! 


8 LEAST 


0 


m SUPERVISOR 




OTHER: > 


It AS* SUPERVISOR 


— ru. 

y 




SECTION 2: HAZIRBOflS IRSREOIEKTS 




;« 


mm classification 






1815 H6KEUEITS 




cist 


mm 


HUTS 



!IE©5 CIIMITLt SOT 
l3S0if »CCOIDAHCE T9 

i ijjp.iztt. 



SECT 1 0 if J: PHYSICAt SAIft 

l.t. 

JUT? IS WSTES: StlUSLE 

f IC SSAVIT¥i 1,0. 

!MCE: 6?AQUE K«M PASTE 

ID ■ SOT SETESMISEB U = SOT APPLICABLE 



PA6E 1 OF 3 



RftTEftlil S * f E T T D I T * S H E £ T 



SECTHI i: fHE *M IIMSIM MU 



»«HT: I.*. 

IISKISS IET1SO0: USE MTtt, CfiSBGli DIOXIDE, DfiY CHEKICai 53 F8M. 

. F»E FISSTINS PIOCEOURES: USE SELF CHTHIEB WITHM APPARATUS. 

, FIRE FISHTIIS PROCESSES: HOUR. 



SECTION 5: REftCTIVITY OftTft 

ETY STABLE 

3US P0LVK^I2STI0)f: mi HOT OCCUR 
3SITI8N PRODUCTS : ESTABLISHED. 
\m m KATES EftLS 15 AVOID: HSHE JC9iOUH . 

ID ; 

Ill SECT18H «: HEALTH HAZARD DATS 

OrlxmVftE: ETES Y£S_ SEEK 1ES_ IKSESTIOX EL IIMWTIH HI. 
|{ St«?TO«S OR AC8TE HEALTH HftZAROS 

| s , KAY CAUSE HE IMITITIH. 

n 

£ NO Ef FECTS EXPECTEO WES MMl USE. 

X0?|j{ NOT ESTABLISHED. 

Tlffi S3 EFFECTS EXPECTE3 liHOES »0R«6t USE. 



C HEALTH mm$: 
06EHCITT: 



m ESTABLISHED 



FIRST III 

FtiiSK EYES WITH HATER FOR AT LEAST IS HHTES. 

If HMTATIM OCCysS, 6ET «EBICSt *TT«TIM. 

WASH EXMSES AftEAS UITH SQftP ASG BATES. IF IMITATIM 

PERSIST, SEEK SE5TCSI STTENTU8. 

INBUCE VOMITIKG M GIVIIS 2 SiRSSES Of WATER ASS PLACE 

fixsER soun mm. mi a mysi«m. sever sm 
mum by mu n as ascosscious ?mm. 

IF SFFECTEO, REMOVE MMWIL TO FRESH AIR, 



kb - ht mmim n . sot appucable 

PASE I OF J 



JftftTERlAl SAFETY Mil SHEET 



SECTISS 7: PRECAUTIONS FflS SAFE KftNUtlMS AS0 ST3RASE 



vestiute area tmm nmum clean-up mm sear nwm mmun mmw. comm isnnsi b* 

fii'dM IHF AREA GROUND THE SPILL. If THE WMCT IS » S SOU! FORI. SHOVEL SIRECTLY INTO RECOVERY ORliSS. 
IF t«£ IS » IHBII, IT SH8BL9 BE ?ICUS UMSH6 * SISITmt MSAS8H « LI ' £ ' « • ■ r 

RECOVERY 0RU»S. If THE UTHUL IS KlUSH HTI THE EMSflMEKT, THE USES SHOlflB MimiM UHE THE ft THE 
SPIli 'SHGULC BE REPORTED TO THE APPROPRIATE LOCAL, STATE, AH3 FEBERAl AUTHORITIES. 
ilSPGSAL SETHDOt C8KSMIT LOCAL, STATE, AM FEBERAL KE^imDIS BE FOSE OF THIS HTEH*l. 

U MS STORAGE; MATERIAL SH0UL5 BE ST3RE0 I* ITS OUK CONTAINER ARB SHBiSLO ftLMYS BE KEPT COVERED SiHEti H0« IS I.SE 



SEITIOS 8: PROTECTIVE EpiNEST 



S866LES YES_ IWHVHBS COVERALLS 



tTOKY PROTECTS: SONS BOmiLY H EE OED . 
HIOK: U SPECIAL RE«8ISEitE«TS. 
■IVE «UIP*EKTs 61SVES _ FACESHIELO APROK . 

fllEUC PSfiCTICES, AS WITH All ATRIAL CHEMICALS, CARE SHCBIS U TAKES U AVOI5 COSTACT WITH EYES SHI A»0 CliTHK. 

mhos m uwmm sust mm n thoroughly kashes aho cohtabinateo c is s hd ee chafed 

PRIOR TO ANY DIRECT PERSONAL CONTACT. ALL E XPSSE3 CIQTH1SG 5H6319 EE LAL'SOESES PER NOfiML CASE 
INSTRUCT EBHS 8EF3RE REUSE . 



-W 

ill^ARA: 

w 
1» 



SECTISJf S: 8E6ULAT0SY 3STS • 



THE FOLLOWING DATA IS Kill SWU» IS CMMMCE UITH TITLE III SUPERFiiHO MMIIHTS «KO 
SEABIHSSnSTIDH ACT (SARA) PART JL3 AHO A8 tf» W: 

THIS WDWT DOES MI COHTAEH AJY EHESICALS FSBHD OS THE SARA LIST 
IS 41 CFR 372, 



N8T REBDIATEO SY D.O.T. 



H$iMOM$ITIOI 6S: CCHTAIHS KG SATE8IALS KIWI TO BE OS THE CALIFORNIA PROPOSITION 



SECTIOK II: TQXICHS8? 



m DATA AVAILABLE FOR CHROHIC OVEREXPOSURE. 



DISCLAIMER 



7^n7m7^mm is believed to be accurate sy T is sot iiimim to se «re? e imth hits this tmm 

mn^mnmim solely for mi cohsiberatioh. recipients are abviseo to coheir* h advance 
o that the nmwm is cusrest , m suitable for their seeds. 



NO - liOT BETEMHEQ HA - K8T APPLICABLE 
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Attorney Docket No, 2785.01US01 



A Chondroprotective/Restorative composition as disclosed and suggested 
herein. 

A method of using a Chondroprotective/Restorative composition as disclosed 
and described herein. 

A Chondroprotective/Restorative composition comprising Glucosamine 
sulfate (GS), Chondroitin sulfate (CS) and Hyaluronic Acid (HA) and 
optionally a pharmaceutically acceptable carrier. 

A Chondroprotective/Restorative composition comprising Hyaluronic Acid 

(HA) and optionally a pharmaceutically acceptable carrier. 

A composition comprising Isoxuprine and optionally a pharmaceuticaily 

acceptable carrier in an orally administered form. 

The composition of claim 3 and 4 wherein the composition is in an orally 

administered paste form. 

The composition of claim 3 and 4 wherein the composition is in an orally 
administered liquid form. 

The composition of claims 3 and 4 wherein the composition is in an orally 
administered solid form. 

A method of treating or preventing osteoarthritis, joint effusion, j oral 
inflammation and pain, post operative arthroscopic surgery, deterioration of 
proper joint function, the reduction or inhibition of metabolic activity of 



36 



Attorney Docket No. 2785. (HUSO! 
chondrocytes (cartilage producing cells), the activity of enzymes that degrade 
cartilage, the reduction or inhibition of the production of Hyaluronic acid 
comprising administering to a species a therapeutically effective amount of a 
composition including Glucosamine sulfate (GS), Chondroitin sulfate (CS) 
and Hyaluronic Acid (HA). 
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(57) ABSTRACT 

The instant invention provides a method of treating or 
preventing oitem i t efT«ss< »m inflammation 

and pain, synovit ; ! ss tivc arthroscopic 

surges deter; rat] o per joint J 1 including j mt 
mobility, the reducti u or inhibiti >n ! metabolic activity of 
chottdrc ytes,the ^ t 1 j kgrade cartilage, 

th« reduction or i r , > l i ' n f Hyaluronic 
acid, sad moth^ J rnj elms istering to a 

mammalian specie i f f etive amount of 

Hyaluronic Acid or pharmjccirticaily acceptable salts 

\ ' i li nt.iin 

, id; ch< Iroit c,an jtiicosamine sulfate in a paste 

irraulal in e al iisclos hic» can be administered on 
their own or can be used as a feed additive. 
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CHONDROPROTECTIVE RESTORATIVE 
COMPOSITIONS AND METHODS OF USE 
THEREOF 

FIELD OF INVENTION 

[0601] Th pre i n tci tes lo medically useful 

preparations based on by aim ii : I i pfaarmaceuticaLly 
acceptable salts thereof, a natoraBy-otscurring substance 
found ia animal tissue, and especially in rooster comb, 
vitreous humour, umbilical ords, tod synovial fluid of 
mammals fin-, i t tates to nev "lafH dnnn 

isfrablc formu! tionsconi n hyal acid The instant 

invention Is also in 1 ■ topi active/restorative 

compositions . lie ,tcid This invention 

also relates to m , mace 1 wions containing 

hyaluronic acid 1 i< i* - * * furtbci iirected to a new 
veterinary forma n ig hyaluronic acid. This 

invention further relates 10 wall) sdt jni t ,'elcrit.ia.n 
formulation coniai il e acid 

[0662] The pre I s ted to veterinary 

formulations © c acid and additional bio- 

effect At acttv< i nts useful in 

the treatment of domesticated animals especially horses. 
This invention also provj tag horses in 

need of chondroprotection. The invention is further directed 
lopharmaceutk i yaluronic acid, 

glucosamine and chondroma, The present invention also 
relates to a method of treating aseptic synovitis in horses 
with hyaluronic acid alone or in combination with other 
active ingredients. More specifically, She present invention is 
also intended for therapeutic treatments of arthritis and 
related conditie tt pharma c mp jsitions con- 

taining hyaluronic acid as well as other active ingredients 
effective ion the trearriH t ■ s lite composi- 

tions of the invention are particularly useful in the veterinary 
field but are also very useful in ireatm to tmans 

[0003] This invention further relates to the oral adminis- 
tration ol forms ' < >! tmaceutieally 
acceptable salts thereof such as sodium hyaluronate, and 
orally adininistrabh dosage forms c ntaining forms of: 
hyaluronh acid, (or the { 1 r treatment of 
due tscs such as irt! I e -i m, joint iriftatn- 
mstion and pain, ,.f>tdscs asso- 
ciated with cartilage degeneration. 

[0004] The instant invention also provides gels of hyalu- 
ronic acid with < ihilo-k, 

BACKGROUND OF THE INVENTION 

[0605] Hyaluronic acid (HA) exists as a naturally-occur- 
ring polys*- bar 1 i icoid polysaccha- 
ride) that can he extra.'.. verse sources as 
rooster comb, umbilical cord, vitreous humor, synovial fluid, 
pathologic joints ki i ■ p A and C hemolytic Strep 
i fin d as 4 high 
viscosity naturally occurring giycosaminogiycan having a 
polymeric struct* i Iternati N aeetyi-D-glu- 
cosamine and I curoni id mo osaccbaride units 
Linked with (5 1-4 bonds and the disaecba.rrde units linked 
with fS 1 -3 give I lr I ir- Uy as the sodium 

di j lotecular weigf i f aim 

8xlO"Dal!ons. 



[0006] Hvafo rnggiycosdisi- 
noglycan. HA - ^Jth the highest 

concentration ion r i osofte tnecti ssue and joint finid 
It is a constituent of the intercellular matrix of connective 
tissue that exists in almost all vertebrates. It plays an 
important rofe in a numbr f pi « sgicai functions, 
including protectk «j lul ' eel nainlenancc l 
t )e structural ink g it f as. u s tran f i 1 
cells, cell migra i ua t i fiflerentiaiion, and 
fluid retention and regulation. The clinical benefits of intra- 
articular HA in the horse are well published, 

[0007] Natural Hyaluronic acid is polydisperse in respect 
if m ieculir \ vi w excellent bi 

comj tibilit cvenu n 'e i tedint be t< eh 
by virtue of the absence of sp< ies a irgan specificity 
Howevt be use the 1 eh short in vivo residence 
ti v flval ii sol in b git pplications 

•til ovei ic u it pi'.*, ic; f H> lui i id by 
chemical crossiin ig anous chci eal modifiers has 

een attemptt ! ' 1 ea teriai 

[OttOS] it . < J ctutracteriza f Hyaluroai 
acid is described in Meyer et al, J. Biol. Chera. 107, 629 
(1934); J Biol Chem 114, 689 I - Bakzs, Fed Proc. 
186 (195 it Biocb >iopbys Acta 12, 

if. I let f 
bv Wcissman et al, J. Am. Chem. Soc. 76, 1753 (1954) and 
Meyer, Fed. Proc. 17, 1075 (1958). 
[0009] Hyaluronic acid is an important component of the 
intercellular m trix Sp -d. she high st levels are found 
s In jr i nts its prim u > 
role is that o . nam, and inflammation, 

in arthritic joims !I \ - ; to the joints, 

, lilu sup i s mtrii ti th rtictilar cartilage and 
has t i t \ 1 notions is a lubricant and a shock 
absorber, ft is clarified that its excellent viscoeiasiisity 
heavily owes to one of the main components, Hyaluronic 
acid. Concentration and molecu'fa v. ght analyses of 
Hyaluronic acid demonstrated the concentration and 
molecular weight of Hyaluronic acid in the synovial liuid 
from patients wail arthritis such as osteoarthritis and chronic 
v itt ly tended to be lower than in 

normal synovial fluid, and the tower concentration and 
nolee t >> g 1 < ' U- ' > i « lose! tat 
with envelopment >i . 1 m >t r !; ;fi net >n and pain attrib- 
utable to the weaker lubricating action and the weaker 
protecting action on the snri . rti< dar cartilage of 

synodal fluid. 

[0010] Depr '„rcs m at ttcular cartilage 

is a typical chara c su 1 1 ing m e hrome 

destruction of the joint structures. Examples of such disor- 
ders are rhettm,. < :s, and evsteoar- 
throsis. Also, c ol a jo.rit is often accom- 
panied by destmc fgh in most cases 
this will not develop into the chronically destructive disease 
It is not known which i ie be acut 
inflamed joint to eitte r pr< . ■ - , ,t develop into 
the chronic process. Examph - 3is< j~ s involving acute 
joint inflammation are yersinia arthritis, pyrophosphate 
arthritis, gout auhnti> ' - - arthntt> and 

sfornis a n aiolog 

[0011] Among othet tdu. h tiail) conducive to the 
destruction of articular cartilage may be mentioned, tor 
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instance, treatmc I i m this has been known for 
a ' dccss in osteoar- 

throsis. 

[0012] iucfi a so-called > by" occurs far 

too often ts at) ndesit ' de eflecl o) mtra-anicuiar 
cortisone- treatment and can be avoided only by providing 
for a sufficient!) long period £ i 1 lit k treatment. 
Steroid anhr path ' 1 a t < >' i dva need degree 
of articular destruction ttt X ra; felectabie changes of tbe 
same type as occur io at < < iegenerative trtieulnr 
disease'<Nizo)ck, D H & White, K K, Cornell Vet. 198! , 
71:355-75). According to what is at present accepted as an 
explanation of 0 e ) nerati' arih dp development 
following treatment with cortisone, this arthropathy is 
believed to be car ! i t t the chondrocyte 

!retabolr->T) I i owevc-r, that the actual 

conditi usprevii u icases tth t t id severe inftam- 
mation of the joint arc of a rather more complex character, 
since in those cas < ppears to have an 

overall positive effect on the clinical picture. 

[0013] Also, it is well knows that articular cartilage is 
composed of about 70% of water, chondrocytes and a 
cartilage matrix The major components constituting the 
articular matrix are coll 

teogtycao having good water retention characteristics is 
contained in tin otn having a reticulated 

structure. The articular matrix is rich in vtscoelassicity arid 
has an important role in reducing the stimulus and load 
imposed on the cartilage in order to maintain the norma! 
morphology and function of the articular cartilage. 
[0014] Osteoarthritis and rheumatoid arthritis are repre- 
sentative o£ the t ed by the destruction of 
the cartilage matrix Jt is I ruction of uric 
matrix in these . • ■ ■ t d by mechanical stresses 
with aging in the case of osteoarthritis and by excess 
proliferation of the surface- layer ceils of the synovial 
membrane, pant I 1 inflammatory cell infil- 
tration in the case of rheumatoid arthritis, and both phenom- 
ena i» caused ■ -*-s Since the 

egradation of articula i sscd in l 

cellular region at a neutral pH, it is said that a matrix 
i ,t Mr nafl efe-rr d ts as "MMP" or 
"MMPs" when used as the genera! term) whose optimal pH 
is in the- neutral ran £ 1 \ lead ol q the degradati n 

[0615] No medical cure exists for osteoarthritis. The pro- 
gressive degeneration of the joint due to osteoarthritis is 
irreversible. Present therapies ate directed to palliative 
medical tnerapie- r reduce uvtammatirn and pain and 
surgical therapies to recon it ic t) ffecterf torn* or, in 
severe cases, to rephti j with an anif-cia prosthetic 
joint. 

[00.16] Injection f hrp cul t t Hyaluronic acid 
solution into disea joi ts b ieh id opted as at) 

eff etive measure for oste rtbriti i g those trtuutar 
diseases, nl tbe preparations for 

this purpose is coi Such HA preparations from 

creks^. mbs ire i s ihet m wd quite safe but 

us.u*liv have tc .s is several to 

feci Persistency- 
tests on aH s 1 miliar weight of 
less than 1000(100 administered into the knee joint cavities 
disappeared from the knee joint cavities in 1 to 3 days and 



suggested the need of fre j strations {Blood 

Coagulation and Fibrinolysis, vol 12, 173,1992). 

[00173 ° n ttie oitler hand, l!,e molecular weight of HA 
found in tbe living od> ed to be as ligb as millions 

to 10000000, and a Crosslin! .ill', d. rivative obtained by 
treatment with i eh tea sslinker I ^ Jcveioped as 
a therapeutic agi , with Shi idea that high 

molecular iglit H clos 1 b 1 sally intact one is 
likely to tave big t I Jl e cross! inked HA 

persisted for a period as long as 20 to 30 days after 
acmirastratic t - m the abr ^ e ■ 

mention. d pet is i e i <- uLKient effect 

when administered three times in clinical tests, and is 
practically used as a there. ■ . .rthritis (Journal 

of Rheumatology vol.20, 16, 1993). 

[6018] - iativc nwdit.au m 

for ihc treatment o( osteoarthritis and other joint diseases 
which is both saf fifed if boih sb id 

term and long term therapv 4 1 e aJtnimsi red 

orally. 

OBJECTS OF THE INVENTION 

[0019] It is a first object of the present invention to provide 
a method for treating mammals having joint diseases by oral 
administration of hyaluronic acid and salts thereof. 
[0020] It is another object of the instant invention to 
provide novel cfa< n ir pi eclive restorative compositions. 

[0021] A further object of the invention is So provide a 
novel ehondropro t i isitmn containing 

hyaluronic acid in paste or gel form. 

[0022] A stili further object of the invention is to provide 
nove 1 di o trdriip.ro tec ti ve/resto ra t i ve compi *s itio rts co main- 
ing hyaluronic acid, gluco m 31 su I ind cboadroitia 
sulfate. 

[0023] An add v rral 1 e. if (hi invention is to provide 
hondro; - s ons containing 

hyaluronic acid and bioeffective materials. 

[0024] A still additional object of the invention is to 
1 101 eel * 1 1 con- 

taining hyaluronic acid, vitamins and minerals, 
[0025] An additional object of the present invention is 
provide chond r c rative corn positions con- 

taining nyaluj i ok tamins and minerals. 

[0026] Another main objei f pres nt invention is io 
provide an aqueous gel containing hyaluronic acid and 
molasses. 

[0027] Another object of tbe present invention is to pro- 
vide paste formulations containing hyaluronic acid, glu- 
cosamine sulfate and molasses. 

(Hps \n additional object to provjc 

gel formulations containing <l Vin - irboxymetoylceUuloso 

base, 

[0029] A further object of the invention is to provide 
animal feeds ei - ar inic acid 
[01130] These and other objects of the invention will 
become apparent from ti e einafter 
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SUMMARY OF THE INVENTION 

[0031] The pi-e«.m invention provides a method for treat- 
ing or preventing osteoarthritis, joint effusion, joint inflam- 
mation and pain, n lis, lameness operative arthro- 
scopic surgery, riefe ioralion of ] pei joint function, the 
reduction or inhibition of metabolic activiiy of chondro- 
cytes, the activity of enzymes that degrade cartilage, the 
reduction or inhibition of the production of hyaluronic acid, 
said method c« tnj i ' 1nI me to a mamma- 

lian species a the i - i unt of hyaluronic 

tejd 1 n i • ible sails then 

[0032] The invention is also directed to a Chondroproiec- 
tive/Restorative c i t Hyaluronic Acid or 

its pharmaceutics > Its iptionaliy a phar- 

maceutical!)' acceptable carrier. 

[0033] The instant invention afso provides a Chondropro- 
tccfnc/Restor.ilt, 1 > s > an effective 

amount of Glucosamine sulfate; (b> an effective amount 
Hyaluronic Acid or phar !.• acceptable salts 

thereof; and (c) optionally a pharmaceutical!)' acceptable 
carrier. 

[0034] Additionally, the invention provides a Chondropro- 
tective/Restoram m ,, i compt a . (b) an effective 
amount of Cnondroitin sulfate; (b) an effective amount of 
Hyaluronic Acid or pharmaceutical!)' acceptable salts 
thereof; and (c) optionally a pbarmaceutieaily acceptable 

[0&J5] The instant invention further provides a Cbondro- 
protective/Rc:,( > - - fa) <in effec- 

tive amount of Glut 11'ale; <b} in effct ve amount 

of Chondroitin sulfate; (c) an otfectiv,; amount of Hyalu- 
ronic Acid or pha < i silts thued. and 
(d) optionally a pharmaceutically acceptable earner, 
[0036] The Cbondroprofective/Restorative compositions 
of the invention further include nutritional!)' effective 
amounts ol a sup i i i - -p consisting 
of vitamin A, D and L, as i wnfhothenic, 
cboiint, main «fl, thiamine calcium, 
phosphorus, NaCl, copper, iron, raangai se,iodi n 
combinations thereof. 

[0037] The invention is also directed to an animal feed 
having Chondropi e/R five I nefits comprising: 
1 1) i mrttiti oallj fectivc i -e d from the gr< ur 
consisting of grains, proteins and fats; and (b) an effective 
amount « f H\Jm o ticaii) accep ibk 

sate thereof, 

[W3S] Furthen ire, the i < t - i s to a therapeutic 
Chondropralective/IP 1 < \ ipo&iti n comprising (a) 
Hyaluronic Acid phan iticalJ cceptable salts, (b) 
inally a pharmaceutical!)' 

acceptable carrier. 

[0039} The inven i s reeled to a Chondroproiec- 
tree Restorative c< ropositi n in i isU m comprising ta) 

an effective amot ' Hy tluronie Acid oi its pharmaceu- 

ticaily acceptable salts; and (b) a sufficient amount of 
molasses to make a paste. 

[0040] Additionally, the invention also relates to a Chon- 
dcoprotective/Res e) orm compris- 

ing, (a"! m effect t Hynlu :>mc 'Void or its 



pharmaceutically acceptable sails; and (b) a sufficient 
amount of carboxymethyicelhijose to make a paste. 

DETAILED DESCRIPTION OF INVENTION 
[IMWl] In the fir , f if the invention, 

there is p^ ^ f oints b\ on! 

admmistrati in of s i lc (HA) tt mantm ils, md 

more in particular to racing iitoi nighbieds Applicant's 
conducted a d nib e blind pi d sfuc ; wit rem 

ten horses wercra h n en an oral gel {also 

known as Conquer and coi r % 100 ng of hyaluronic 
acid) for S<; d t$ ■ ascd to measure sound- 

ness was improved in the HA treated group. Also, every 
parameter used to measure routine maintenance of the racing 
Thoroughbred was improved in the HA treated group. AH 
horses in the treated group with pre-existing conditions 
showed clinical improvement during the study. 

[0042] 1 t t ciiveiy t aini»g fhor- 

1 c ed Five were given a pla- 

cebo lc! and five were given I tiring 100 nig of 

Sodium Hyaluronic. The duration of the study was 59 days, 
lite ages of tae horses varied; one two-year old, five 
three-year olds, two four- year olds, and two five-year olds. 
B v ing HA is two days or less 

the horses were given 100 mg once daily. Upon completion 
> mingand vcter vary records were evaluated. 
Number of days to the trad red to number of 

cays walked. In addition, horses receiving NSAIDS during 
the study for any reason were recorded as were horses 
examined &r any lameness. Horses were evaluated weekly 
for joint effusion, pain on flexion, and signs of lameness. 
Horses radiographed due to lameness were recorded. Horses 
» ilii p > -' xistii g v Millions wetc monitored and periodi- 
cally evaluated. 

[0043] The results of oral administration of HA are listed 
I I 2 belo* c e-nt to the track 

more days than the non-ireaied group (40 versus 32). Horse 
110, of tlx non-ir led roup sustained a cortical stress 
fracture 33 days into the stud A liiis non-articular injury 

ove.d t , - e i days h i> < i 

non-treated grouj t c i days. All of the 

during ti s N ea imined 

for lameness. All horses in the treated group with pre- 
existing conditions improved. NSAIDS, primarily phenylb- 
utazone v as use i 3 hid) u 5 5 of 
the non-treated horses. Less was used in the treated group, 
2 of 5, None of tie- sted gi sup were radiographed during 
rhe study while 3 of 5 O! - roup had radio- 
graphs taken M gns of synovial 
effusion in th. i ■ I i in the treated 
group, 1 of 5. The tre*;.,, . ss b.indaging (3 
of 5) than the non-treated group {5 of 5). 

TABLE 1 



To Days For Ra*o- 

Hwwa Age Sex Ttaek Walked Lameness NSAIDS giaphed 

TREATED HORSES 

1Q1 5 G 45 14 NO YES NO 

102 2 F 41 IS HO NO NO 
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TABLE ■ -continued 



-TREATED HORSES 







YES NO 
YES YES 
YES YES 



N/A N/A H'A 159 136 
(Ave, {Avs, 
31} 27) 



♦Hoe* US aaSeiesd a ec.ru.- a! sift ss. frafSurc 3 J Jay* »ik the =t:Jy. By 
removing fete fton! :bc touts ths aostaga days io tils track becomes 35 
dsys inslesti of 32 cSays 



solar margins of the foo \ 1 30 days, this 

horse resumed training. The present invention provides 
evidence of H/Vs ability to have a performance enhancing 
effect in the racing Thoroughbred when used orally. In 
addition, oral adr < M in the treat- 

ment of syn 'i i ^ i ' o arthritis. 

[ M14(>] In fk 't fen J i • > • ' ie , 

lion, art oral prepara >• ntaiiiiog hum hyaluronate was 
evaluated in the treatment of aseptic synovitis. Horses 
chosen had clinical signs of joint disease and were treated 
with 100 mg of Sodium Hyatur tt< 1 g Chondroifin 
sulfate, and 200 mg Vitamin C for 30 days, 

[0047] fn conducting the above study, six adult horses 
were adanns ed 101 1 < dun tiate, 1 g. of 

Chondroi ulfatc c 500 ng V v it i 

preparation. The horses were treated for 30 days and were 
monitored continuously. Clinical evaluations were per- 
formed on da\ 1 da> 30, rod al day (twt weeks titer 
discontinuation of treatment). Clinically, four horses had 
signiiicant aseptic syovitis of the rrfer.acarpotpbalangea! 

L i alar s r iti and 

one horse had degenerativ se < the proximal 

interphalangeai joint (ringbone). The resells ot the study ate 
' d in Table 3 below. 



Improved Study Location 



101 YES Osslcrs YBS 

102 NO N/A N/A 
JOS YES Ssvtra T ShwslSi YES 

EH 

106 YES Chronic Ossicfs YES 

109 YES Ossist* YES 

t VIED HORSES 

103 YES Stiffness YES 



YES CARPUS 



104 



NO 



N/A 



N/A. 
N/A 



[0045] As can o >pi ted fir >m Table*- 1 and 2 bor» s 
maintained on a daily dose of oral sodium hyaluronate 
showed improve ' I sound aeieristics mea- 

sured. Horses wil s-existtng n tis nproved while on 
oral HA. According!; the ata suggest that Oral sodium 
hyaluronate appc rs b< effective in preventing lameness 
in the racing Tboroui lOrcdJ is , \ ! -is"- io the treated 
group were i the non-treated 

group, two b i ..menehs which 

were subtle and diffti 11 iagw \ I i diagnostic nerve 
blocks, one horse became paiai i I > > >ck and front feet 
and 4 fourth i ^ri race. litis 

lameness could not Ix s 

blocks therefore a ix .< ' - • -d Results showed 
increased uptake in the left carpus, left front fetlock, and 







Dsy 45 


Overs!! 


fnfiaitMncd oSusioa tmiwovitf in j •:•!' 


Improved ir. 




Pais os Sloxiors botses 


5 of & horses 




6 of 6 horses Improved in 5 of 6 


Niiorcved :r. 




5 of S horses 


Joint' Faic 


(> of 6 horses Improved in 5 of 6 


Improved ia 
5 of S boeses 


UmOUCSS 


Grade 5 or 2 Same in 6 Sound in 5 ot 6 aores 






of 6 hoisss 


v o: ft il -l;, 


Haage of 


Deocbted in 6 of 6 tmptc.vsrf ir, 5 of 4 


Improved in 


horses bosses 


5 of S horses 



[0048] Vs can be appreci t roro Table 3 significant 
imprc» cnl s s seen n five of six horses Hie amount of 
synovial effusion and inflammation decreased in all but. one 
case. There was improvement of lameness and decreased 
pain on flexion. The horse diagnosed with degenerative joint 
disc ise ot tbi pr< d j. 1 erph igea oiol showed no 
improvement, Oral delivery of sodium isyaturonate is a 
viable alternative for treatment ^r ' is in the horse It 
is very safe with no side effi ts bei ig eported in this study 



[0649] In a tl mother 
oral gel cosiso-.' 0 - sodium hyalur 

• te wasevali I - Scant signs of 

synovitis and 1 ilinucd for 21 

days Inconduc i rhorougbbred 

foals and one tl t -ace hot se were 

given 100 mg daily of sodi S in a gel formu- 

lation. All horses were . crate to severe 

synovitis of the roetacarpolphaiangeal joints. Two of the 
foals and the three yeat c ~ JeraL 1 a se\ ere 

effusion and pa I >- the other two 

had marked syno iti; fall four & ks ITnec of the foals 
were Grade 1/5 lame and one foal was grade 2/5 lame a! a 
walk and trot. The race horse was not iarae at a walk or hot 
but was painful on flexion. All foals were very painful on 



US 2002/0068718 AI 



Juo. 6, 2002 



flexion and lameness was significantly worsened following 
fetlock flexion tests. Radi p phsoftte iffected fetlocks did 
bos reveal any b< i vast tttinued 

for 21 {Says and all horses woe evaluated weekly. No other 
i during this time. 

[0050] The results e suran ■ two > Table 4 In one foal 
with effusion in all four fetlocks (Grade 1/5 lame), signifi- 
cant iuspf ve merit < days of reatment. 
Synovial effusio; 1 i i 1 oal vss sound at 
s w IT and trot Sli ! > s rved after fetlock 
flexion. By week two, this foal's joints were considered 
norma! and no pain on flexion or lameness could be 
detected Juthev I foal w narl tfesi n in all four 
fetlocks {Grade 2/.' ate v'iai effusion was 
still present at se' Jays r fettoi lesion, this foal's 
lameness worsene r i ( • dt 4 5. At the 14 th day exam, 
licam imps 1 i it rved. The amount of joint 
swelling had dears ddrai t theft il's lameness 
was improved r v . it - 1 .' ss t >n flexion a nd the 
lameness after fetlock flexion improved to a Grade 1/5, At 
the 2T"* day exam re jo ns 1 ed normal and the 
foal was sound at a walk and trot. The third and fourth foals 
with synovial effusion in the front fetlocks showed signifi- 
cant improvement in seven days. They continued to have 
slight pairs on fit 1 v nd s iy la ter fetlock flexion. 
By .14 days these foals had slight effusion but were sound 
and negative to I ck fie? At the 21* day t\im (hey 
were: considered normal. The 3 year old racehorse had a 
significant decrease in synovitis at day 7. By the 14 tb day- 
there was slight ei&sion and no pain on flexion, At 2.1 days, 
there continued to be slight effusion but no lameness or pain 
on flexion. 



TABLE 4 



Hoik Day 3 Day 7 Pay 14 

#3 Moderate eitasion b rdt fo«r 

Mods. Grade :<5 Wnai 

Moderate pM i 
#3 Seven stfuaieu in »!5 four 

Severe pain on flexion 

#3 Morisnte effusion en front 

Fedcctas. Gmee 1/5 hmc, 

Mi!d pain .a flexion 
#4 Moderate effusion on front 

#J" Medewte effiisica us ftoist 
Mi) d sain on flexion 



•Three yes 1L1 

[0051] Inafitrthi ciirfe trial t niion, 24 hockey 
players were treated via oral administration with a combi- 
nation of sodium 1 mate nd c ondr tic sulphate in gel 
torm is exempt 1 re. months The 

dosage levels vc 1 weight. A greater 

than sixty five pert t 5 < mom in their knee join! was 
observed. 

[0052] Additionally, 27 human patients were treated via 
oval st --'drum hyalu-- 

- exemplified in 

Example 16 f r three ie i t surgery. The dosage 



levels were 0.1-O5 mg Kg fi iy w< hi \t least a 58% 
improvement i s bscrved u ee joints. 

[0053] It should be note I ig tt ttmroals the 

recommended da r hyaltii icid is bout 0.1 

to 0.5 mg/Kg ut r weight. Accord ior a hitman the 
dosage ranges can be from 7 to 40 mg; while for a horse the 
range can be from - 1 the ranges would 

be 2-8 mg, 

[0054] In a t I ... mon also pro- 

vides chondropro cti and re t nposiiSons which 

are very useful for oral ad The compositions 

contain 10 10 2000 mg >f by * c nd opti nally a 
pbanrtaceuticalfy acceptable carrier. 

[0055] In a fifth embodiment, the present invention relates 

t 1 1 ive comp 1 

oral administration containing; (a) 0.01-10 wt % hyaluronic 
acid or its pharmaceutical acceptable salts; (b) optionally 
20-60 wt % glucosamine or its phacmaceutically acceptable 
salts; (c) optionally 1-15 wt % chondtoitin or its pharma- 
ceutic tl tcccplahfc salts; (d) n iritioriail) effee 

e t reeommen (amounts ppb 

inent selected from the group consisting of vitamin A, D and 
E, ascorbic acid, B cot: p I . pantothenic, 

ciiolin 1 1, pyridoxti boflavin, thiamine, calcium, 
phosphorus, NaCT copper, iron, manganese. iodine, zinc and 

mb.ina t ions thereof: (e) I s n 

bfcacuve agent or drug; and (f) optionally a phannaccati- 
cally or nutritionally acceptable carrier. 

[0056] list pharn - - is. ecepSable salts of hyaluronic 
acid include the aikali metal salts as well as the alkaline 



I>ey 21 



earth metal s- 1 s I ai h s a mm n ate , 

potassium hyahu it ) '1 >ra!e and calcium 
hyaluronatc f « )sitions ol the 

invention is sodium hyaluronate, 

[0057] The pharmaceutical!)' effective salts of glu- 
cosamine arc selected from the group consisting of glu- 
cosamine chloride, glucosamine bromide, glucosamine 
iodide and glucosa tin snlfet Simi with chondral tit) 
the same type of salts are usable i.e., chondroitin chloride, 
chondtoitin bromide, chore • 1 tnd chondtoitin 
iodide. 



•0 effusion. Sound/ Pie «ft'usio:>. Sf.une/Mo 
pain ca Scxion 

Moderaie effusion us at: Mild suasion in front Stigal effusion ia Beat 

fcur iclkxis. Otedt 1/S Grade t/5 lams foilocis, Sound, Siaghi 

tame fcttoaks. Moderate Moderate p»m fa pair, en flexion 
ptin wt flexion flexion 

MildeSe m m tron ^hj • S i ' KtBio i Sound 

FsOw**. SoBMt, Mi I Bad ^o No pin on itsjriaK 

Mdd mmsxs ui ttoos Slight sSostee m from No effusion, Sound 
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[0058] The bio -ei I in nj tent of the inven- 
tion is selected trcm Eh i -J: angiotensin 
converting eittyroe bibit li-asthmatics, ami-cboles- 
terolem - nii-diarrhea 
preparations anli ti-h.i n iot> ge-nts, anti- 
oauseants anti s ti-tun Irugs mii-ras- 
sivcs, anti una n n a d pa ati n-> anti- 
emetics ami he 1 , , tics antipyretics, 
appetite stimulants 1 1 n t r i 1 ts chelating agents, 
lMiia tokitiin l i r n icti iters dcud t 
ams, denriatologk l its iiabeies gents, diuretics, 
erythropoietic d, i etlili jeots, s thatk hormones, 
laxatives miner \ > ts, neuroleptics ticttt rousculat 
agents, peripheral vaso-dilalt s pi sta lant ns, vagin 
at ions *M stridors and venigo agents. 

[0059] The bit effecting a i selected from the group 
consisting of acetaminophen, acetic acid, acetwsalicvhe 
acid, buffered ic t> lieyhc acid albi erol, albuterol sul- 
fate, elbano! iso i minum acetate, 
damtmim carbon l t i tydratt aiumintim 
hydroxide, aiproaalam, amino acids, arairtcbeosoic acid, 
amoxicillin, acnpiciOin, arnsaeruic, amsatog, anethoie, 
aspartame, atenolol, bacitracin, balsam peru, becloraetha- 
sone dipropionate, ben waine, benzoic acid, benzophe- 
nones, benzoyl peroxide, biotin, bisacodyl, bornyi acetate, 
bromophentM n 

calcium, calcium carbonate, calciuni casinate, calcium 
hydroxide, caaipbor plop til c i i sagrada, castor oil, 
Cephalosporins, cefado i c pbakxin, cetyla 
hoi, oetyipyridiraiura chloride, chelated minerals, chloram- 
phenicol, chiorcyciizine hydrochloride, chlorhexidtne glu- 
conate, chloroxyl bropentosi j, chlorpheniramine 
maleate, eholest - • I rati , crateudine 
hydrochloride cintsamedrin f 1 dt citaloprarri, cit- 
ric acid, Clenbutei 1 coa butter, cot liver oil, codeine and 
codeine phospf it > dine hydrochloride, clo- 
dibrate, ciprofloxacin UCt, cyam 1 i 
hydrochloride, DMSO, danthron, Dantrittm, dexamet- 
hasoJne, dexbromphemranime maleate, dextromethorphan 
bydrobromide, diazapam, dibucaine, diclofenac sodium, 
digoxut, dill azeii In J! i hi , l < nrone, diphenhy- 
dramine citrate, diphenl , > de, docusate 
calicum, docusate I turn, doxycyciine 
hvclnte doxy fan i in i enalaprii, em xa- 
cin, erytliromycit . pipafc e in 1 estradiol ephedtine, 
epinephrine bitartratc ptol ic-nous 
fumarate ferrous i > sulfate folic acid fos 
phenyioin, flunixin Mcglw line fluoxetine HQ, furo- 
seraide, gabapen gen icin, Get) n sulfate, genifi- 
biozil glipizide i, glyceryl itc gi seofulvin 
g iitenesm hex f h id bydroc- 
odone bitaitrate 'i 1 one, byefc rtisone acetate, 
8-hydroxyquitioline sulfate, ibuprofen, indomcthaciig inosi- 
tol, insulin iodine, rpi i c ketamitie, Kfcto 
ho koahn lacti tocaine lidocaine 
hydrochloride, lifsnopriL Jiotrix, Sovastasin, MSM (me thy; 
sui&nyf methane), m , >. te magnes.um 
hydroxide, m s im trtsilocate. 
mcfenamic acid, mec fenat t 1 fen tmate sodium, 
medroxyprogesterone acetate, methenamine maridelale. 
Methocarbamol, menthol, meperidine hydrochloride, 
ixictaproierenol s« te, m tiicotinaR nethyl salicylate 
methylcelhdeese-, rocthsuxiinide, rneiromidazok, ntieiromi- 
dazok hydrochloride, metoprolol tartrate, miconazole 



nitrate, mineral oil, mir i if phine, naptoxen 
naproxen sodium i vfnt Ifate, Neomycin- 

Bacitracin, niacin, niacinamide, nicotine, nicotinamide, 
nitroglycerin, nonoxynol-9, noretltindone, norelhindone 
acetate, nystatm, octoxjnu! tyl PABA, ociyl 

ii ' , unsaturated fatt 4 

omeprazole oxolit t triphylline, pata 

arninobenzoic aci (PABA j a ite •• par uneth dtone, 
Paiicifliri, pentast pep-f - nt id, pentaerythriol tet- 
ranitrale, peril )l r wxiiuro, p mine mil ste, phe- 
r b rbital j.be 1 ba n k \ ie 

nylcphri ne bydrochloi ide, phenylpropanolamine, 
phenylpropanolaEitu Hyd bl< d phenytoin, phenelzine 
sulfate, pirmenol j. i j R sulfite pi it is 

sium chloride, potassium ul a wtn, predoisone, 
prednisi kmc pr t , aide ! proc iterol pro- 

poxyphene, propoxyphene HC1, proposypheiw napsylate. 
pramiracetin, iirimo< t i blonde pro- 

ptonolol HO psw d i rochloride pseudoephe- 

drine sulfate, pyridoxine, quinapril, Cjuirudirie gluconate, 
qtiincstrol, raliloline, ramtadine, rc&oicinol, riboflavin, sali- 
cylic acid, sesame oil, shark liver oil, simethicone, sodium 
bicarbonate, sodium citrate, sodium fluoride, sodium monof- 
luorophosphale, Sulfa-drugs, sulfaneihoxaaole, sulfur, 
tacrine, tacrine HO. theophylline, terfemdme, (bioperidone, 

iazokml, ti t t ic\ 

clinc h\dro< i ^iTictntlrtne, !ri- 

closao, triprolidin 1 itk ^ tx etne actd, vanco- 

mycin, vera] mil! fh ! ite, vitamin A, 

vitamin B, vitamin C, vitamin D, vitamin E, vitamin K, 
yitch hazel, xyiometazoSine hydrochloride, zinc, zinc sul- 

[0060] The compositions of the invention can be made ia 
. ^ei forms 1 capsule as i 

of the invention contains molasses in a.n amotint effective to 



[0061] The gel forms of the invention arc formed by 
mixing the actives with water and then adding a gelling 
agent/fhe gelling ; i ! s cctcd fi m the group consist- 
ing of ceimlose or a cellulose derivatiw in an amount of 
from 0.5 to 5 wt " and sak cellul set rivative is selected 
from the group costsisting of hydroxypropyl methyl cellu- 

Iroxymethyl cejiu hyd 
yprupyA 1' il si pylr K cllulos cellulose 

acetate, elfrtl ceiltt s tc hyJ i 1 thvl ceflule&e, 
t 1 i - , hyl cell ■ se, ceftttios gut earta* ' , lylcel 
hifose and sodium earboxymethylcellulose. 

[0062] tonako ^ i < ions of the invention, the 
active materials will usually be mixed with a carrier, or 
diluted by a carrier, or enc i ised withi c drner which may 
be. in the lorn of el t ape tber container. 

When the carrier serves as a diluent, it may be solid, 
semi-solid or iiqu r >, s s a vehicle, excipi- 

ent ot medium for the acli\ I c Th»\ the cosnpo- 
sitionscanbemtbef ftaf pilLs, j wders, lozenges, 
sachets, cacbeti ) is, solutions, 

synrps, aerosols (as a solid of in a liquid medium), ointments 
containing for exam] i >y igbt of the active 

compound, soft and hard gelatin psitles, suppositories, 
sterile injectable stlnu t;s a 1 iged pi vd T s 

[0063] Some examples of suitable carriers, excipients, and 
diluents incltide lactose, dext o* sucrose, sorbitol, manni- 
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tol, start hes. gu ' ^i'v, alginates, 

traga<_ ohr gchtn Ici ate, microcrystaibne celiu 

lose-,) Jyvinytpyr e ell lose ft Her s\rtp meinw 
cefluse, methyl and p;. talc, magne- 

sium stearate and mineral oil. The formulations can 
additionally include lubricating agents wetting agents, emu!- 
sifyiag and suspci ting eats Reserving agents, sweeten- 
ing agents o i fl3vori the « losition.s may be 
formulated so as to pi ed or delayed 
release of the a ivc ingcetii t Sc ' - iinistratiou to the 
patient by emplo g i - res know in the art, 
[0064] In a sixth f t mi < i' the invention, an animal 
feed s [ a\ vied having C eetive and estorative 
properties. The animal feed base of the present invention 
comprises farinace natcr v < t from the group 
consisting of w n eal by-products 
and corn in an a .based on the 
total weight of the feed, further comprising proteinaceous 
material selected fo to < 1 soybean meal, 
soy flour, peanut nea f ed t 1, s Sower seed meal 
in an amount of from 5 to 40% by weight based on the total 
weigh! of the feed, fort he ■ . i 
selected from the rout isisttng o . hulls, cottonseed 
hulls, rice hulls 

weight based on the total weight of the feed, further com- 
prising nutritk - selected from the group 
consisting of vitamin A, D and E, ascorbic acid, biotin, 
pantothenic, choline, niacin, pyridoxine, riboflavin, thia- 
mine, calcium, | ' ' - copper, iron, manganese, 
iodine, zinc and combinations thereof, in an amount of from 
3 to 4% by weight based on the total weight of the feed, 
further comprising a vegetable oil coating, said oil selected 
from the group c . b< ui oil. corn oil, saftower 
oil, cottonseed oil, peanut oil, in an amount of from 1 to 15% 
by weight based on the total weight of the feed. 
[0065] The il paste ha\ ng 
the following formulation ranges: (a) 0.01-30 wt % hyalu- 
ronic acid or its > - (hi option- 
ally 20-60 wt % glucosamine or its pharmaeeuticaily accept- 
able sails, (c) optionally MS wt % chowiroilii) or its 
pbarmaceu )c„t nutritionally 
effective (recommended daily allowance) amounts of a 
supplement select > t > f sting fvitarosnA, 
D and E, ascorl 1 biotin, pan- 
thotbenic cholin < oflavin thiamine, 
calcium, phos.pt ' per, iron manganese 
iodine, zinc ntk ( ) optionall effec 
tive amounts >f i i and (f) 15-35 wt 
% molasses The feed of course is formulated in way to 
provide optimum mint 1 md > raun choitdroprotection 
i the specific animal and their current state of 

health, 

[0066] Hie pi - > ention is the most unique --ton 
doprotectice/restoraiive agenl available The molasses fla- 
vored oral paste j j ic ieot md effective 
means of administration orally or top dressing feed. When 
added to the fe< s base binds to the feed to 

insure total consumption. When necessary, an easy measur- 
able dose cart be administered orally. The highly palatable 

■ - the first to combine high 

i - ndroitin sulfate 

(i. S") and Hyahl s t) in an easy to absorb, tow 

molecular weight fori It has r < town gtid 



or paste forms are more re»« f a r r 1 than esacapsul ited 
orpowder forms. The ohnnd [ t . storative agent of 
the invention cm ft > ce chon ot nthe.sis increase syn- 
thesis of hyaluronic ae s that degrade 
cartilage, and red \ in me » 1 it must also slow 
down or reverse progression of the disease. The present 
invention, wi _ S, < ^, and HA 
is the closest yet * alisi tag bese criteria. 
[0067] These three, .substances are the three connective 
tissue molecules needed to rebuild and synthesize neve 
tissue. Connective tissue is mainly of collagen and pro- 
teoglycans. Prok g L n ' * rac-work for col- 
lagen and hold water, enh i 1 ibilit} and resis 
lance to cot, p teract physical sfess 
The building blot o amino sugars. 
G ... - teisthc \ c the precursor 
for all subsequent imino stig r ae the formation of 
N-acetyfglucosamirte, chondroitin sulfate, and hyaluronic 
acid require Jm. r r synthesis in U t, giu 
cosamint nakes ' uronit acit natcculr 
[0068] Glucosan c lfat< oog v i Chondroma sui- 
te h; come very popu , nents admi 

i im diseasi R LL un sitidit 

lave ied w! tb r ion prodoc ttei 

£ ts t Gl amine sulfate alone. Al here is a 
debate over wh , -ned Embodi- 

ments of the ptesi i i i sa mine sulfate as 

it's source of Glucosamine. Mast of the past and present 
research has beet! performed on the sulfated form. There is 
evidence that suggests that a component of the activity of GS 
and CS is related to the sulfate residues found in these 
compounds. Sulfur is an essential nutrient for the sitibifei- 
tton of die con ie< s r,\ It has been proposed 
that the sulfate molecules of GS and CS contribute to the 
therapeutic benefits of the compounds in generative joint 
disease If this is ,~ s is opposed 

to * i'lgl jam e slut mine HO, is t est 
mo hi sa ine - - - mentation Recently, it has been 
shown that high-dose gl a tm rapid symp 

lomatic b( ne it 1 . T md the repair of 

.1 Hie high dos tine c 

pro tno tes sy ii die sis o t' e art ilage p ro teogy cans , bn l sti m ula tc s 
synovial production of hyaluronic acid. Tins would explain 
the anecdotal reports that a high dose of glucosamine is 
beneficial. 

[0069] As previously explained, the present invention 
comprises ret sh is die first 

to com sine high i of Gb sarnii ulfate (GS.i *ith 
Chondroititi si (t 1 Vcid (HA) m an 

easy to tbs^rb Vm mol i hi formula. 
[0070] Glucosamine, which is formed in the body as 
glucosamine 6-phosphale is (he most fundamental building 
block required it 1 , yntbesis of the classes of com- 
pounds such as . rlycosaminegiy- 
cacs, hyaluronate nd pr< lycans Directly or indirectly, 
glucosamine plays t r le in the [ 
surfaces, tend as - ' skin, bone, heart 

valves, blood ves ' * ' . - w 

respiratory arc I < 

than '■'U c absorb d and is q t ated nto articular 

cartilage following oral administration. 
[0071] In one study, no LD50 was established for Glu- 
cosamine sulfate since even at very high levels (5000 mg% 
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orally) there was no mortality in mice and rats. While 
treatment with GC does not produce the is]iti.il dramatic 
reductions in " NSAIDs, it's 

ab lity to rt ioce i i ressivc I in ufjh 

out the course of ii t ng in a long-term 

improvement in the condition Glucosamine is a small 
molecule and is very soluble in water, 

[0072] Chondroit Sulfa i ie fits much more 

slowly than glucosamine. Cfcoedroitm bioavailability fol- 
lowing oral administration is around 15*. Because of its 
lower availability e tim led to clinics! response 
is lengthened. Chond; >iiin impt ivesj di t fluidil) bv draw- 
ing water to the cartilage tissue. Whet) this water is drawn 
into She cartilage i c up nier by n trienls vhich are 
supplied to iK i - t ma ?h( ndi >iiin helps 
fight enzymes that ■ nutrients into 

these tissues as i prevents other - rom tearing down 

cartilage tissue. Furthermore, Chondroitin, like Glu- 
cosamine, promotes the pr iu k< - 1 d ige components 
sack as proteoglycans and it also prevents abnormal cell 

[W>73] Hyaluronic acid is one of many glycosarainogly- 
Cans of pbwol 1 n>-e Other are Chondroitin 

sulfate, Heparin sulfate, and Dermatan sulfate. The HA 
molecule is very similar to that of Chondroitin. sulfate. In 
numerous studit S, HS and DS 

have been well 6 flat bioavailabilities range 

from 15-20%. Hyaluronic acid has been shown to be 
absorbed through skin and reach the dermal lymphatics, 
Also, high levels of hyaluronaa has been detected in the 
intestinal lymphatics, in addition, studies have been per- 
formed to determine the effects of HA secreted in saliva, 
Others have looked at hyaluronic acid production fay oral 
s pi thclia! cells \ m n lion, there is 

t beneficial eftcc e Ghi< amine sulfate, Chondroitin 
sulfate, and Hyaluronic acid are administered orally Gen- 
erally, the ora 1 .:• s of the present 
composition has a quicker clinical response than is produced 
when each component of the composition is given individu- 
ally. A significant difl'c once is m tcufc or a rapid relief in 
join pain inflan i f by oral admin- 
istration of the composition. A dramatic improvement over 
ever t< sendijs i u 11 take u tl s 
for that effect to occur. Another benefit received is that of 
oral preparation and administration of the HA given, for 
example, in the e i n i i I1n administra 
iioo oi the H\ • nc a ehraca 
effect eliminates more evasive procedures Other ways to 
give HA would b more evasive ucb j injection by IV or 
other tdaiinistraf i tb nts 1 i!f>, the emb^di 
men Is of the presen i i 1 preparations that 
are less, evasive a fair i; el nbodiment which 
is the only oral way to give HA. This provides another 
alternative to giving it by an injection. 

[0074] V tber i u i its )t the present 

invention, with it's high dose of Glucosamine sulfate, 

Hyaluronic acid unci Ch oitii s '1 ippeare to have a 

synergistic effect ch 1 - the c) al tcsponse 

[0075] One further embod ent fli f srfttt invention is 
a unique formutati nth cor ties G eosamine sulfate, 
Chondroitin sulfate, and Hyaluronic acid into a paste for- 
mulation fot dirt. d i stratron or top dressing feed. 



This is the only ' combines these 

three substances which are a cal fot 1 iiage metabolism 
and production of synovia! fluid, Al if nbt diment is 
the only oral paste a 1 my one of these 

supplements Early clinical i « vi tna when the 
three products are cc mbi ret b >i ne gist c efh . 

Tlie clinical effect have b i essive Data has shown a 
quicker clinical i • GS - u d HA are com- 

bined than when they are used individually. Conditions in 
which embodiments of the present invention would be 
beneficial: 

[0076] 1) Osteoarthritis 
[0077] 2) Joint effusion 
[0078} 3) Joint inflammation and pain 
007 I 

[t 080 i> s ori - > 1 

0081 i icti i\ f chond tes 

(cartilage producing cells) 
[0082] 7) inhibit enzymes that degrade cartilage 
[0083] 8) Stimulate the production of Hyaluronic 

acid. 

[0084] Embodiments of the present invention possess the 
following advantages: 

[0085] 1) Only paste formulation 

[0086] 2} Only combination of GS, CS, HA in a paste 

[0087] 3) Only oral paste form of Glucosamine 
[0088] 4) Only oral paste form of Chondroitin 
[0089] 5) Only oral paste form of Hyaluronic acid 
[0090] 6) Only oral paste in a molasses flavored base 
[0091] 7) Only oral gci in apple flavored carboxym- 
ethylcellulose base. 
[0092] One embodiment of the present invention pos- 

a m 1 1 v «. i i 

cherry, and any other palatable flavor. One embodiment of 
t , v - prises the foil .wing 




[0093] Embodiments of the present invention in a paste 
iormtdatioti jas man; a h ii ges V' f i adding to feed, the 
formulation v. . - consumption. 

Emf Kliments of the pas be given orally 

(direct administration) or added to feed-depending on man- 
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agement of animals (turned our in field vs. stall confine- 
r i ( er k t ving 

[0094] 1) Jjl . -:t!i liquids 

[8095] 2) Molasses flavored paste— more palatable 
[OB96] 3} Apple flavored gel-- more palatable 
[0097] 3) Sticky consistency— animal cannot spit prod- 

uct from mouth which insures total dose 
[0098] 4} Syringe dose iosmes more accurate dose. 
[0099] 5) Brown sugar included— more palatable 

Meets of GS vs CS: Glucosamine sulfate: 
[0100] 1) Enhaiti d ndr< yte synthesis 
[0101] 2)1 cc csis of hyaluronic acid 

[0102] 3} Reduces joint pain 
[0103] 4} Reduces sj ncn itis t 1 
[0104] i) Mso helps \ i t 
[0105] 2} CS has been found to inhibit dcgradaiive 

enzymes in cartilage 
[0106] 3) CS strengthens and enhances vessels that feed 

joints or supp i mil 1 educing arterial 

pia one Qivi esear cholesterol deposits. 
[0107] 4) Reduces joint pain and improves joint rrtobil- 

[0108] 5) Reduces synovitis associated with joint arthri- 

[0169] Neither GS or CS fulfills the quest for the idea! 
chondroprotcctive/restoraiive agent separately but when 
combined the j - - try components 

for the health and wellbcing of the joint. Hyaluronic acid 
complements the com* >ina t. . estore the HA 

levels needed for joint health and lubrication which are 

ccrcase-d n is p csei t 

[0110] Hyaluronic acid is a glyco nogh Otiif 
giycosaminogiyc Heparin sul- 

fate, and Derrnatan sulfate. The most abundant GAG is 
Chondroitin sulfate. The three related GAGs have been 
found to be absorbed orally. Because of their chemical 
similarities and Use clinical reports of improvement of 
synovitis, HA has c effect t GS and CS when 

given orally This ed as a more rapid clinical 

response than then GS and CS are given individually. 
[0111] Clinically, responses are seen in 7 to 10 days vs 
three to four weeks i hen >S and CS are given 

without HA. Therefos e ha ecu iramatic decrease in 
synovitis when HA i combi vtib GS nd CS This leads 
usloconchtd thatH<V t s " vc< r 

alone o; in comb: ia u it ■ GS and CS Therefore, an 
additional embodiment of the invention comprises a com- 
position includ in f i i ble carrier, such as the 
paste, forrmdaik r un and any ether licjuid, 
powder, gel or similar type carrier. 
[0112] Another embodiment of the invention includes a 
paste forauilati : i omponeti! isosrti 
prim Tsoxuprine is a >^ e 1 lh-.ee in treatment 
of man) affliction h ins the ireaiment of naviculai 
disease. One eftt^ sf iso> rine is that it stimulates the 



vasodilator nerves uch w \ n ibitors snd vasoby- 
potonic nerves, and causes dilat rrela nation of the blood 
vessels. Administrati fis iprine t )alient,suchasan 
animal, its the form of a paste afi » i ensure adequate 
administration. 

[0113] Thepres i u i by the following 

Exatnp es, but shot id not be < < ha ited thereto 

in the Examples, "part" and «%" are all part by weight or % 
by weight unless S] rified < 1 amples 1-14 are 

paste- compositions of the invention. 



EXAMFUT _ 



Cempcaeut Wl % 



o.j<*4 

p.,™ t t i ' \ S0.J44 
©!y£«riijc 0.7 
XsruHan Gum 0.3 
Sodwta Bcjssoate 8.7 
Orris Acid Anhydrous 0.2 

Motsse« 23.5 
WrtwDi 14.4 

TOTAL 100 



fXAMt't.l 



Compoasnt Wt % 



id iti Sulfate 4 

Sodium Hwmrcaate 0.1*4 

P • . -< S :g»i J OX 50.144 

Glycerine 0.7 

X.TOthayi Oltal 0.2 

S&3;ijk Bes-icate 0.7 

Curiv Aeid Achydroos 0.2 

Molsssss 29.5 

W«« OI --4.4 

TOTAL 100 



Compoceat Wt % 



G»«kmmi* Sul&le 4M44 

; .i i H . u, ■'>•• 0.144 

! j e-i Si 1- 20 

Glyceric 0.7 

XaatiiaR Qua; 0.2 

SaCiuE) Beiaoate 0.7 

Cirri.: Acid Anhyf3roi:s 0.2 




Sodton fieozoatc 0.7 

0.2 

Molasses 23.5 
Water Dt 14.4 



TOTAL iOO 



US 2002/0068718 Al 



10 



Jun. 6, 2002 



jdium Hyaluronic 

..ritl 1 Sugar ]UX 



Wei Di 
TOTAL 



Giacosarniw Saltans 
CfcoEdreitia Sulfate 
as Hjsiiiionate 



Powdered Sugar 10X 
Crtycerine 
Xss^iiu Gum 

Citric Acid Anbydwsus 



ilmprot'en 

Powdered Sugar 10X 
Glycerine 



0.144 
0.144 
2'Xi mg 



Sodiura Hyaiarfinale 



Powdered Sugar J OX 
G:yce:irie 
Xantaac Otim 
Sodium Beiwoste 
Cilrie Acid Anhydrous 
Molasses 

W;U« D! 



Sodiiirn Hyaluronic 



f-rvlhiomyciis 
Powdered Ssgssr -OX 
Glycerins 
Xanihaa &uni 
Sodiura Beazoate 
Ciirsc Acid Anhydrous 



OiMdroifis Sulfate 
Sijdraai Kysluronsw 
Ma^ganssts Sulfate 
Vtamin C 

Powdered Sugar itJX 
Glycerine 
Xoalhoa CiRai 
Sodium BOitfOstc 
Citric Add Aahydrous 

Water DI 



Ctsorsdroitin Sulfate 
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Glucosamine Sulfate 
Sodium Hyaloronais 
ibuprcfca 

Powdered Siigsr 10X 
Glycerine 
Xajiiiian Gum 
Sociiusii Benzoale 
Citric Acid A-rshyitas 
Molasses 

W 3 l« I.)] 



[0116] Hard gelatin capsules i > pared using he 0 
lowing ingredient's 



Maagawse Suits!* 
fleered S-jg,;r 10." 
Glycerine 
Xatithan (tub! 
SwJiuai tteizoate 
Corn Slarch 

Wa!er !>f 



[0117] Hard gelatin capsules are prepared using the fol- 
lowing ingredients 



EXAMPLE 15 Sodium Hyahuwaiw 

Chaadroiiii; tutotute 200.00 

Wll . I' - ' 1 tl Ol H Sl«t:h ancd 200.00 

using CMC as the gelling agent. Msjiwuiom mean** 30 ■« 

TOTAL ."530.00 



So&osi) Hyaluronaie 
Sodum Girkixymt'ti.yt 
eel Me ss 
Propylene g!ym! 
Sodium Benraaw 
Citric Acid 
Apple Fiavar 



[011S Hie above it s are mixed and tilled into 

hard gelatin capsules in S10 rag quantities. 



[0119] Hard gelatii 
lowing ingredients 



capsules are prepared using the fol- 



[0115] -Ibc folic fig E n ; is directed to a gel of HA 
and chondraihrt i ha usw CMC as the gelling agent 



MieictrysialUae ca 
Sitieoii Dioxide ' 



500,00 
-:00 Oij 
10. 00 



Component Wi* [0120] 'Hie component ended and compressed to 

— ~ form tablets each wishing 665 mg. 

1.00 

r i s«isa«e 4.oo 0121) Vv tbe-h iiioBhast (described in cw 

^ " ^vneibjrt 1.00 Uon with specific embodiments tbereof, it is evident that 

rUti4 gHC 1.J0 rowjy alternatives, modifications, and variations will be 

Sodium Bemoans 0,50 ppari » -* «« t in H the -toregoin 

description. Ace, rc b .ve ail such 
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U lives, I! hi S an v 1 .'< I - ' ' I 1 > 

the spin! and bioad scope of the invention. 

What we claim is: 

1. A method of treating or preventing osteoarthritis, joint 
effusion, joint it m li md pain, synovitis, lameness 
post operative rthrt c sui titter: ration >f proper 
joint function, the rt-ouctton or - '■> . o£ m.ta.v'.c 
activity of chondrocytes, the activity of enzymes that 
degrade cartilage educ nbib m of the proditc 
rionofHyaiurom i » s 1 method anprfe. 
ing orally administering to said mammal a therapeutically 
effective amount ol Hyaluronic Vcid i pharmaceutic ally 
acceptable salt's thereof. 

2. The method oJ Isiia further mcl ling »n effective 
amount of Glucosamine or its pharmaceutical!}' acceptable 
salts. 

3. The method of claim 1 further including an effective 
amount of cbowJroiun or its pharmaceotkalty acceptable 
salts, 

4. The method of laira it - pharmaceulicafly 
acceptable salt is glucosamine sulfate 

5 The method of claim 3 wherein said pharmaceutical!),' 
acceptable sail is chondroitin sulfate. 

6. The method of claim 1 further including therapeutically 
effective atrioun - - tie sulfate and chondroitin 
sulfate. 

7. The memo > lim 1 wherein said hyalu- 
romc acid is uncross] inked 

8. 'Hie method according So claim 1 wherein said phar- 
maceutical <ry ae tables s sodi hyaluronate 

9. The method according to claim 8 wherein said thera- 
peutically effective amount of sodium hyaltirOEtate is in the 
range of 10 mg to 2000 mg. 

10. A Chondroprotectfve/Restorative composition com- 
prising an effectrre asm tint II ' > id or its pharma- 
ceutical;) ccept pharmacetiticaBy 
acceptable carrier. 

11. A Chondroprotective Restorative composition com- 
prising: 

(a) an effective amount of Glucosamine sulfate; 

(b) an effective amount Hyaluronic Acid or pharmaceu- 
ticaily accepta sal is there ol md 

(c) optional): aphirmi< uti c -table carrier 

12 \ Chondropro * i composition com- 

prising: 

(b) an effective amount of Chondroitin sulfate; 

(b) an effective n< it f Hyal c kcict or pharaia- 
ceuticaily acce t ! > ei i 1 (c) optionally a 
pharmaceutical])- acceptable earner, 

13. A Chondroprotective Restorative composition com- 
prising 

(a) an effective amount of Glucosamine sulfate; 

(b) an effective amount of Chondroitin sulfate; 

(c) an effective ti iounl - r H) ilu ■ ak Vici or pharma- 
ceutically ac ptal roof; a (d) optionally a 

i ut i net 

14. 'flic Cbon roprotective/B • composition of 
ci aim 1 U mrthe - - ve amounts r >f 
a supplemet i se! he gi sist ng of vitamin 
A, D and la, ascorbic acid 1 i i hothenic, ch< line, 



n acin yridoxii am, phospho 

ros, NaCI, copper, iron, manganese, iodine, zinc and com- 
binations thereof. 

15. The t bono protect . Resicrativt composition of 
claim 11 farther it n n 1 ctivc amounts t 
a supplement se i< t sting of \ itamin 
A, D and F, ascorbic acid, biotin, pantothenic, choline, 
niacin, pyndt - ium, phospho 
rus, NaCl, copp^ ut zinc and cora- 

is thereof 

16. The ChondfOpfOteciive/Restorative composition of 
c , t mis of 
a supplement eie i sisting of vitamin 
A, D and E. he > i 1 u t pan lothenic, choline, 
niacin, pyridoxin* bofi 1 ' icium, phospho- 
rus, NaCl, copper, iron, manganese, iodine, zinc and com- 
binations thereof. 

17. The Cbond pr< edeestorative composition of 
claim 13 tun Iter including nutritionally effective ^mounts of 

gt up v nsisting f vitamin 
\ D »d t tscorbk acid 1 thenic. chol e 

rnavin i vncioxim i y < > 1 turn pbospio 

ros, NaCl, copper, iron, manganese, iodine, zinc and com- 
binations thereof. 

18. An animal feed having Cbondroprotecbve/Reoioraiive 
benefits comprising; 

(a) a nutritionally effective feed base selected from the 
group consisting of t i proteins, fats and mixtures 

(b) an effects e mount of H> aJuronic Acid or pharma- 

, h ic; table - Its eot 

19. The animal Seed of claim 18 further including an 
1 e amount of Giucosamin 

2fi. The animal feed of claim 19 further including an 
effective amount of Chondroitin sulfate, 

21. The animaf feed of claim 20 further including molas- 
ses. 

22. Tb Ti !' t n er including nutri- 
tionally effectiv 1 < i selected from the 
group consisting of vitamin A, D and E, ascorbic acid, 
1 < nthomemc, choHtt liaci pyrid n ,l 
thiamine, calcium, phosphot - v , ( ' > per, iron, manga- 
nese, iodine, fine and combinations thereof. 

23 Ice mim I feed of cl ' form ol a paste 

24 fhe animal c gt claim 23, which is a cat 
feed. 

25. The animal fe< to. i g to claim 23, which is a dog 
feed. 

26. The animal feed 2 s, *hier. is a 
boise feed. 

27. A therapeutic and Chondroprotcctive/Resiorative 
composition comprising; 

(a) an effective amount of hyaluronic Acid or its pharma- 

ceutically acceptable salts; 
<> a i ' i it 1 j > - 1 

(c) optional!;, a phara . I ' < ill , i - 1 \ table carrier. 

28. The tberapet ic d 1 dropr ctive Restorative 
composition of claim 27 wherei said letapeutic drug is 
selected from the grou p u. r , i nophen, acetic 
acid, acetj'lsalicylic acid, ntffered acetylsalicylic acid, 
albuterol, albuterol sulfate, uhano! is>)propanot, allamoin 
aloe, aluminum aceta'e. - --!c. aluminum 



US 2002/006871 8 Al 



13 



Jun. 6, 2002 



chlo ■ -Wlam, amino 

acids., i 1 -in 

crioe, amsalog, '"1- bacitracin, 

balsam peru be , isorie di{ !-, benzocaine 

benzoic acid, fit i jcs, t 1 jcroxide, biotin, 
bisacodyi, bomyl ceiat i mine maleate bus 

pironc, caffeine, il r in. J rim it n carbonaie, cal- 
cium casinate caJ j ,r captoptS c s 
eara sagrada, easier oil, Cephalosporins, cefaclor, 
cefadroxil, cepb tylalcoti e pyridimuro chlo 
ride, chtfait ! mine i I, cfeli cyclKtine 
hydrochloride, 11 exi< gluconate chloroxylenol 
chiompentoslatin, chlorpheniramine roaleatc, 
cholestyramine resin, cboli 'd ydro- 
chforidc, caiuam drii . h\ chloi h cjtalopram, citric 
acid, Ctenbuierol, cocoa butter, corf liver oil, codeine and 
codeine phosphate ijdin clonidi hydrochloride, clo 
rfibrate, ciprofloxacin UCf, cyaiwcobalamit cli 
hydrochloride, DMSO, danthron, Danirium, dexamel- 
ha/ene, de\b < - 1 lmethorphan 
hydrobromtde, c enac sodium, 
d goxin dihi i ■ », diphenhy 
dramine citrate, dipbenhydran tot hydr .chloride, docusate 
t doxycycline 

hyclate, doxylan c ■ faroxan, enalaprit, enoxa- 

cin, erythromycin, estroj i i li d, ephedrine, 

epinephrine bitartrau;, erythropoietin, eucalyptol, ferrous 
fumarafe, ferrous ghicona' . folic acid, fos- 

phenytoin, Flunixin Meglumine, fluoxetine HC1, furo- 
aemidc, gabapeman, g< u ■ . - dlatc, gemfi- 

brozil, glipizide, glycerin, glyceryl stearaie, griseofoivin, 
guaifenesin bexylresorci 1 xkl«, bydroc- 

odone bitartrats, hydrocortis 1 I ortisone acetate, 
8-hydroxyqum > t I ethacin, inosi- 

tol insulin, iodine, ipecac, iron, jsojdcam, Isoxuprine, ket- 
arrsine, Ketofin, koalin, lactic acid, lanolin, lecithin, 
iidocaine, lidocait : i ■ , liotrix, lovas- 

tatin, MSM (metl Isulibt methane ugnesium carbon- 
ale, magnesium hydroxide, magnesium salicylate, magne- 
sium trisiSocate, mefenamic acid, tneclofenanic acid, 
meclofenamate sodium, medroxyprogesterone acetate, 
methenamine, mandeiale, Methocarbamol, menthol, mep- 
eridine nydnxh ' methyl nico- 
tinate, methyl salicylate, methyicellulose, methsuximide, 
metromidazok n < ! chloride meloprolol 
tartrate, micona noxidil, mor- 
phine, naproxen naj mi dipine, neomycin 
tdfate, Neorayeit tr t namide, nicotine, 
nicotinamide, nitroglycerin, nonoxynol-9, noretbindone, 
oorethmdoo a^ a t toxynol, octyl dimethyl 
PABA, octyl metl tyeinna at meg 3 poiyunsaturaiec 
fatty acid "omeprazole, oxoiitnc acid, ox y benzene, oxtriph- 
ylline, para-aminobenaoic acid (PaBA), padimate O, 
pararocthadioot ' !Iin,pcnt peppermint oil. pen- 
taerythi oi letram • ei .arbita ium, phenicamme 
maleate phenob bilal.pl i phthatein, phenyb- 
utazoro \ h n/lprop<inola- 
mine, phenylpropanolamine hydrochloride, pbenytoin. 



phenelzine sulfate, pirraeno! aire itc m polymycin B sul- 
fate, potassium chloride, potassium nitrate, prazepam, pred- 
nisone, predr s ' <■ - \ rr 
caterol, propoxyp etn phene HC1, propoxyphene 
napsylate pramir i nt I 1 dr .chk 
ride, proprono' d H 1 te hydrochloride, 
set loephcdt te sttfl'at j ido> ■ • 1 J ' '. quit nt 
gluconate, qitinestt I, raltlolu a li , resorcinol, ribo- 
flavin salicylic ac - s 1 tLsunefh ne, 
sodium bicarbonati s fluoride, sodium 
monoftuorophosphate, Sul i sulfa eihoxazolc, sul- 
fur, tacrine, tacrine HC], theo] t entdinc ihiopcri 
done, tnmetrexik z> taleate, tretinoin, 
b tr te\Ui bt dr 1 i' > ! 1 ' It tie triatneino 
lone, Uiclosan, triprotidiric hydrochloride, utidecylcmc acid, 
vancomvem, ver;i] n. * phosphate, vitamin 
A. vitamin B, vitamin C, vitamin D, vitamin E, vitamin K, 
witch hazel, xylometnzolioe hydrocbiorjde, zinc, zinc sul- 
fate, and zinc undecyknate. 

29. AChondrO} feet « 8 s >rali\ composition in paste 
form comprising: 

(a) an effective amount of Hyaluronic Acid or its phar- 
iTKtceunc y cceptabic & its; and 

(b) a sufficient amount of molasses to make a paste. 

30. The Chondroproteciive/Restoralive composition of 
claim 29 fun! ci j. glue. ^mirn. sulfate 

31. The O storattve composition of 
claim ?0 further including choodroitin sulfate. 

32. The Cbond pro! I Restorative composition of 
claim 31 further including nutritionally effective amounts of 
vitamins and minerals. 

33. A method of enhancing chondrocyte synthesis in a 

isfe rin„ orallj to 

said mammal an effective amount of the composition 
according to claim 31. 

34. A method for inhibit! i. zym Mf degrade carti- 
lage, and reduce pak and synovitis in a mammal which 
method comprises administering orally to said mammal an 
effective amount of the composition according to claim 3.1 . 

35. A Chondroproteclive/Restorative composition in gel 
form comprising: 

(a) an effective amount of Hyaluronic Acid ot its phar- 
maceutically acceptable salts; 

(b) water; and 

(c) a sufficient amount of carboxymethyiceliuiose or its 
sodium sail to make a gel. 

36. The f bond < i ' t imposition of 
claim 3S further including gluco.samine sulfate. 

37. The Cht amposition of 
'claim 35 further includi ig ci toiiin sulfate. 

38. The Ch i composiiiott of 
claim 35 mrtf c amotmts of 
vitamins and minerals. 
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(57) ABSTRACT 

The instant invention provides a method of treating or 
preventing osteoarthritis, joint effusion, joint inflammation 
and pain, synovitis, lameness, post operative arthroscopic 
surgery, deterioration of proper joint function including joint 

b y, the cdw > libition oi net bob ivi 

chondrocytes, the activity of enzymes that degrade cartilage, 
the reduction or inhibition of the production of Hyaluronic 
acid, said meth i > ,■• i 1 idraiiiistcring to a 
mammalian species a therapeutically effective amount of 
Hyaluronic Acid or pharmaceuticaiiy acceptable salts 

ci x naily, ci tio is containing 1 
acid; chondrmtm sulfate, and glucosamine sulfate in a paste 
< sed which can be administered on 

their own or can be used as a feed additive. 
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HONDROPUOTEC riVE/HESTORVTTVJ 
COMPOSITIONS AND METHODS OF USE 
THEREOF 

'ttiis application claims benefit of application Ser. No. 
60/237,838 filed Oct. 03, 2000. 

FIELD OP INVENTION 

The present invention relates to medically useful prepa- 
rations based on hyaluronic acwJ and pbannaceut.ically 
bit sails thereof, a naturally-occurring substance 
found in animal tissue, and especially in rooster comb, 
vitreous humour, umbilical cords, and synovial fluid of 
mammals litis mven a ' >ral!> tdmin- 

rable formula ; conta 1 dnro tic a I Tie msta 
hi is ected 1 iroj i tti 

z tpositions atainit at 11 aveution 

also relates to new pharmaceutical formulations containing 
I ] Phe toi is further directed to a new 

veterinary formulations containing hyaluronic acid This 
invention further relates to orally admitristr able veterinary 
formulation co tai inr ' aluroni - 

The present invention is also directed to veterinary for- 
mulations containing hyaluronic acid and additional bio- 

( active u s.suchasbioactive a is useful it 

the treatment of domesticated animals especially horses. 
This invention also provides methods for treating horses in 
need of ehondroprotection. The invention is further directed 
to pharmaceutical compos k ■ outlining hyaluronic acid, 
s r f ' t i also 

relates to a method of treating aseptic synovitis in horses 
with hyaluronic acid atone or in combination with other 
active ingredients. More specifically, the present i 



also intended for therapeutic treatments of arthritis and ^ therein, Hyaluronic acid. G 



It is a constituent of the in rcelluiai matrix of ct 
tissue thai exists in almost all vertebrates. It. plays an 

important rok in 

including protection and lubrication of cells, maintenance of 
the structural integrity of tissues, transport of molecules and 
cells, cell migration, cell function and differentiation, and 

: J Oil C'1 <. ' > > 

articular HA in the horse are wall published. 

Natural Hyaluronic acid is poiydLsperse in respect of 
; molecular weight and is known to show excellent biocom- 

patibihty evert when implanted or injected into the body by 

virtue of the absence of species and organ specificity. 

However, he^ aii.se t ' 1 cut j r : 

time of Hyaluronic acid solution in biological applications, 
• ! improvements in the persistency of Hyaluronic acid by 
crosshnking v, hemi fitters has 

been attempted to broaden its use for medical materials. 
The isolation and characterizal i H itiromc acid is 

described in Meyer et al, J. Biol. Chem. 107, 62.9 (1 934 >, J. 
* Biof. Chem. 114, 689 (1936); Balazs, Fed. Proc. 17, 1086 

(1958); Laurent et al Biochii Biopbys \cta 42, m 

(1960). Tie structure of Hy . - i 

\S small et al, J Am Chem Soe 76, 1753 (1954) and 
, Meyer. Fed. Proc. 17, 1075 (1958). 
' Hyaluronic acid is an intpt . t of the inter- 

cellular matrix Sp< - i st levels are found in 

the. eye and synovial fluid of joints. In joints, its primary role 
is that of lubrication, reducing pain, and inflammation. In 
.. arthritic joints HA is deficient. In healthy joints, synovial 
fluid supplies nutrition to the r 1 huge and has 
incomparable functions as a lubricant and as a shock 
absorber. Uh i is excellent viscoelas- 

tisity owes heavily to one of the main components, present 
'and molecular 



related conditions using pharmaceutical compositions o 
taming hyaluronic acid as well as other active ingredients 
effective in the treatment of joint diseases. The compositions 
inverition arc particularly useful tic eterin trv held 
but are also very useful in treatment of humans. 

litis invention fttrth - tlioti of 

forms of hyaluronic acid and pharmaceutically acceptable, 
t t ( f such a hum hyaluronic, and orally admin- 
tra ',t-- , 1 ! ; t i , tl i 

for the pre c tun tt d . r treatmei ! ases such as 4 

oint inflammation and pain, 
synovitis, and many other diseases associated with cartilage 
degeneration. 

The instant invention also provides gels of hyaluronic 
acid ' Eh c irbi 1 n - fin :< liulose 5 

BACKGROUND OF THE INVENTION 
Hyaluronic acid (HA) exists as a naturally-occurring 
gob cb ■ i so known a.s a mucoid polysaccharide) 
that can be extracted from sue! as rooster s 

comb, umbilical cord, vitreous humor, synovial fluid, patho- 
togi onus, skin and gt uj Vandt hemolytic Streptococci 
The hyaluronic acid is also defined as a high viscosity 
naturally occurring gjycosaminoglycan having a polymeric 
structure containing alternating N-acetyl-O-glucosamine 6 
ind D-glucuronic a , eh - 1 t e i 

1-4 bonds h i iritk its linl with fi 1-3 

J a It occurs iu * it 

imof culai « ght ig< i a tout 50,0001 ;" Daltons, 



weight analyses of Hyalut icid demons! ite.d the con- 
centration and molecular weight of Hyaluronic acid in the 
synovia] fluid : uch as osteoar- 

thritis and chronic articular rheumatism generally tended to 
be lower than in not al ya fluid, and the lower 
concentration and mole tr ofHyalu nc acid were 

cl si -v- iated wit J • <> u, . i f to* o m < < d\ sft - 
[ton and pain attributable to the weaker lubricating action 
and the weaker protecting action on the surface of the 
tttic ilar ca tilagc ol u n. , j uid 

Degradation of the structures in articular cartilage is a 
ypical c tctcrtsi t 1 diseases rest! g in chroi 
destruction of the 1\ tic f such disor 

ders are rheumatoid thrit.i pso i rthritis, and osteoar- 
throsis. Also, acute inflarnmation of a joint is often accom- 
panied by destruction of the cartilage, although in most cases 
this will no! develop > 1 * 1 structive disease 

It is not km va which fact ■> r,i the acutely 

inflamed joint to either j ecu ] r _ t evelop into 

the chronic j ess xatnplt dis ■* w 
joint in 11 am ma Eton are yersinia irthritis > .phosj t< 
a oh cit is, gout arthritis (arthritis urica), septic arthritis and 
various forms of arthritis of traumatic etiology. Among other 
factors potential!; \ i test jction of articular 

cartilage mat be men* >ru 1 i ' h nent v> ith 

a for a long time to accelerate 
the degenerative process in osteoarthrosis. 

Such a .so-called roid pa curs far too often 
as an undesirable side effect of intra-articukf cortisone 
_ g ahcosaminogly- «s treatment and can be avoided only by providing for a 
can. HA is ubiquitous in the org n ism, with the highest sufficiently long period of rest ft* 1" 1 nent Steroid 
concentration- - nt fluid. arthropathy is characterized by an advanced degree of 
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articular destruction and X-cay-deteelabje changes of the 
same type as occur in advan d 1 g > „, live articular 
lisea t (N z< le! , D H & White, k K. i orneli Vet 1981, 
7] ,55 ?5) \cc< rding io what is at present accepted as an 
explanation of the degenerative arthropathy development 
It ving treatment with corti i s hropathy is 
believed to be caused by a primary effect on the chondrocyte 
me iboiism. It should be noted, however, that the actual 
conditions prevailing in cases of arthritis with severe infiani- 
,, i |oin! * i er more e mplex character, 
sine i . I - -vases ijecliot « ipj ears to ha 

£ ,1 the c. 3i icture 
Also, it is well known that articular cartilage is composed 
of about 70' ofwalei h c; < rttlage matrij 

( he i i torts const tl) 

c» and proteog] moteoglycat > 

water re lent ton eh. tract eristics is contained in the network of 
jagett havi 1 i 1 ' v 

is rich in ^ ■ d has an important role in 

reciucn t r ' id imposed on the cartri 

the normal morphology and function of the 
articular cartilage, 

Osteoarthritis and the . cpresentative 
of the diseases | i < I k ction of the 

cartiia I [ i.s thou icstnn tioct of the 

mains in these diseases is triggered by mechanical stresses 
with aging in the case of osteoarthritis and by excess 
i ition of the surtace layer cells of the synovial 
membrane, panmis formation and inliamraatory eell infil- 
tration in the case of rheumatoid arthritis, and both phenom- 
ena are caused thr I chon of proteases, Since the 
degradation of articular cartilage is progressed in the extra- 
cellular region at a neutral pH, it is said thai a matrix 
metalloprotease (hereinafter referred to as "MMP" or 
(MP i ast 1 t It rm) whose optimal pM 
is in fhe neutral ra iding role in the degradation. 

No medical cure exists for osieoartbrilis. The progressive 
iegen lioi tin r 1 t >stei is is irre sibit 

Pre sent ihet ipii s ire din i ted to palliative medical therapies 
ition and pain and surgical therapies to 
reconstruct an affected joint or, in severe cases, to replace the 
joint v,ith an i u - hetjc joint, 

Injectioi . ■ it weight Hyaluronic acid solu- 

tion mil 1 r 1 5 been vidity adopted as an 

effective measure for osteoarthritis among those articular 

i 1 [ ; i \ c 
this purpose is roks I S h HA preparatic as from 
cockscombs < .logical! wren ntl quit. • 1 ' ' 
usually have to be adm sred 1 a is several to 
t how signtiican Persistency 

s revealed t I A ^ , 

ss I i 101 WO adnti ere to the k int ca\ 

I from the knee joint cavities in 1 to 3 days and 
s eested the need of frcqu r s tuns {Blood 

ndFibi sis, eoi 2(1) 173-8, (1991)) 
On the other h of HA lound in 

the Jiving body is reported to be as high as millions to 
10000000, and a crossiinked HA derivative obtained by 
treatment with a chemical erossliriker has been developed as 
a therapeutic agent for knee joints with the idea that high 

HAcIoser! 1 
ike 1 . b 1 refj t Re i dh, the crossiinked HA 
persisted for a period as long as 20 to 30 days after 

, t f * [ I r c L 

mentionec persis 

when administered three times in clinical tests, and is 
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practically used as a therapeutic agent for arthritis (see 
! •} i • r i ' i it - ' d J i 

Rheumatology vol. 25(9): 1813 -9 {1998)). 

A need exists for an effective palliative medication for the 
5 treatment of osteoarthrtsi d 1 '- *- ses which is 

both safe and effective when used for both short-term and 
long-term mi. rap ! 1 jifiislered orally. 

OBJECTS OF THE INVENTION 
io It is a first object of the pie i invet to provide t 
method for ting ' tg joint diseases by oral 

adminislrati n of hya c id and sails thereof. 

It is another object of the instant invention to provide 
novel chondroprotective estoratrve impositions. 
15 A further object of the invention is to provide a novel 
chondroproteciive/resfofative composition containing 
hyaluronic acid in paste or gel form. 

A still further object of the invention is to provide novel 
chondroprote vt r e-teiti\L compositions contain tg 
hyaluronic acid, glucosamine sulfate and chondroitin sul- 
fate. 

An additional object of the invention is to provide 
chondroprot ec tivc ./re storalive com p osi 1 1 o n s co ntaming 
25 hyaluronic acid and bioeffeelive materials. 

A still additional object of the invention is to provide 
chondroprotective/restorative compositions containing 
hyaluronic acid, vitamins and minerals. 

An additional object of the present invention in provide 
30 chondroprotective/restorative compositions containing 
hyaluronic acid, vitamins and minerals. 

Another main object of the present invention is to provide 
an aqueous gel containing hyaluronic acid and molasses. 
Another object of the present invention is to provide paste 
35 formulations containing hyaluronic acid, glucosamine sul- 
fate and molasses. 

Vi d iiti n jeel of the invention fs to provide gel 
formulations containing HA in a carbo mt - 

\fttrtb jeetofthc tior is t pros < an all tds 
containing hyaluronic acid. 

These and other objects of the invention will become 
apparent from the description hereinafter. 
" 5 SUMMARY OF THE INVENTION 

The present invention provides a method for treating or 
preventing osieoarth f i 1 > 

and pain, synovitis,, lameness, post operative arthroscopic 
surgery, deterioration of proper joint function, the reduction 
or inhibition of metabolic activity of chondrocytes, the 
activity of enzymes that degrade cartilage, the reduction or 
inhibition of the production of hyaluronic acid, said method 
comprising orally administering to a mammalian species a 
, s therapeutically effective amount of hyaluronic acid or pbar- 
maceulicail) to ptable salts thereof. 

The invention is also directed to a Chondroprotective/ 
<es rat v i p > i i 1 i ni tcid 

pharmaceutieafty acceptable salts and optionally a phsrma- 
m ceutically acceptable carrier. 

1- , droprotec 
Restorative composition comprising: fa) an effective amount 
(if Glucosamine sulfate; (b) an effective amount Hyaluronic 
Acid or pharmac;„- ereof; and (c) 

£ ,5 optionally a phsrraacei k eptable carrier. 

Additionally, the invention provides a Chondroprotective/ 
Restorative composition comprising: (b) an effective 
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amou f ' roil sulfate; <b) 

Hyaluronic Acid or pi 

thereof; and (c) optionally a pharrn 



Ch ond ropro (e etive/Tt esto rath 
an effective amount of Giuco 
amount of Chondroitin suiff 



; composition com isin ' 
amine sulfate; (b) an effective 
; (c) a. 



Hyaluronic A p| in' eptai I 

thereof; and (d) optionally a pliant] ace uttcaily acceptable ) 
carrier. 

The Chondropmteetive/ Restorative compositions of the 
invention further include nutritionally effective amounts of 

lea selected from 1 > up cos vital 
A, D and E, asc< rbu acid, biotin p ntl ■ t i lie. choline, " 
niacin, pyridoxine, riboflavin, thiamine-, calcium, 
phospb , NaC! p| i t icse.todmt c 
combinations thereof. 

The invention is aiso directed to an animal feed having , 
Chondroprotectivc/Restorasive benefits comprising: (a) a ' 
nutritionally effective teed base selected from the group 

tin i rs i s and fats (b) at ec 

amount of Hyaluronic Acid or pharmaceutic dh cc table 
salts thereof. 

Furthermore, the invention relates to a therapeutic 
t i n ro{ - activc/R iorabvc e „ sitioj - , , in (a) 
i uronieA oi [ rrnaceuti ! > t salts; (1 
I. { uti. 1 nc ind (c) optionally i pharmaceutical!? 
acceptable carrier. 

The invention is also directed to a Chondroprotective/ 
Restorative composition in paste form comprising-, (a) an 
effective amount ot Hyaluronic Acid or its phan e 
at « 1 lc salt ind (b) a sufficient amount of molasses to 
make a paste, : 

Additionally, the invention also relates to a 
Chondropt V( composition in gel form 

cot , hag: (a) an efi e imoum of Hyaluronic Acid or 
al table salts, and (b) a sufficient 

amount of catboxymethylcellulose to make a paste. 



for any lameness Hot- nt 
effusion, pain on fte^ Ho ses 

radiographed due to lameness were, record 1 ses x 
prc-cxistin lit ? ei i 1 ad peri call 
evaluated. 

The results of or HA are listed in 

Tables land [Yeaied horses v at to the track n re 

days than the non-treated group {40 versus 32). Horse 110, 
1 t , treated grot mm J <■ i - 1 - 1 s " - '•' 
33 days into the study, With this non-articular injury 
removed from the iwdy, tb e - ays to the track of the 
non-treated group changes from 32 to 35 days AH of the 
non-treated horses were examined for lameness at some time 
* during the study. None of the treated horses were examined 
for lameness. All horses in the treated group with pre- 
existing conditions improved. NSAIDS, primarily 
phenylbutazone, was used at some time during the study in 
5 of 5 of the non-treated horses. Less was used in the treated 
5 group, 2 of 5. None of the treated group were radii gi h 
during the study while 3 of 5 . t the n. mtr I gi p ha< 

hs taken. Mote horse 1 
synovia! effusion in the non-treated group, 3 of 5, than in the 
^ treated group, 1 of 5. The treated group required less 
ndaging t f 5} than tf < < 1 M f 5) 

TABLE 1 



Hwses Agff Sex I'rvt Wukitf Lranarv. Ms UOS gMpheci 



TRggjTO TOTALS 



N/A N/A 201 



SAILED DESCRIPTION OF INVENTION 
trst preferred embodiment of the invention, there 



In the 

is provided >snppi ntatiot > e 
istration of sodium hyalu naie (HA) mat sand more as 
in particular t racm ghb \pplicani's conducted 

a double blind placebo-controlled study wherein ten fiorses 
were randomly chosen and given an oral gei (also known as 
Conquer and containing 100 mg of hyaluronic acid) for 59 
days. Every parameter used to measure soundness was so 
improved in the HA treated group. Also, every parameter 
used t measure routin e of acing Thor * 

oughbred was improved in the HA treat iu \ 11 horses „ 
in the treated group with pre-exist a - • tions showed c 
clinical improvement, during the study. $5 
In conducting our study, ten actively training Thorough* 

1 „> v ! 1 1 -< i e 1 J _ ' n ' 1 

and five were given a gei containing 100 mg of Sodium 
Hyaluronic. The duration of the study was 59 days. The 
ages of the horses \ aned one tw ft >.e~year so 

_ olds Betduse the 
half-life of circulating HA is two days or less, the horses 
were given 100 mg once daily. Upon completion of the 
. e evaluated. Nura- 
ber of days t compared i ser of days 65 

walked In ids n, bors ( ng NSAIDS dt 
1 i i v a r ere re c horses exami 



N(>N - erm horses 



si suess. iroctare 53 gays into U.s slvty. By 
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FAB I • tinned 



TABLE 3-con turned 



Hoise Condition 



.Jhrorae O l5 ; t;s YES 
Osntets YES 
NON-TSHATSD i i'SKS f s 

Stjffissns YES 

N/A N/A 
N/A N/A 
NO 



a'^ca ^ S of t h;;proV£d ::l 



As can bt [ ' I ' its I m 1 2 h tscs 

i awed on a daih dosi or oral sodium byaiuronate 
t i , > t i 1 * E( 1 

sured. Horse t >:i i i \edv.fnkon 

oral HA Ac dii fat t °ests that Oral sodium 

byaiuronate appears to be effective in preventing, lameness 
id l bred. Nt h n lie treated 

group were e* n< fori sss while in the non-treated 
group, two horses developed mild fore limb lameness which 
were subtle and difficult to diagnose wit!) diagnostic nerve 
on< horse became painful in his back and front feet 
and a fourth horse became acutely iame after a race. This 
lameness could not be completely diagnosed with nerve 
blocks therefore a bone scan was performed. Results showed 
increased uptake in the left carpus, left front fetlock, and 
solar margins of the foot, After resting about 30 days, this 
horse resumed training. The present invention provides 
evidence of HA's ability to have a performance enhancing 
effect in the racing Thoroughbred when used orally. In 
addition, oral a inisfrati n of H i ei < in the treat- 
ment of synovitis associated with osteoarthritis. 

In the second preferred embodiment of the invention, an 
oral prep.n i _ ; -limn hjaluronate was evahi- 

e i ' ' t (asep 5. I chosen ha 

clinical signs of joint disease and were treated with 100 mg 

In nab iii j t i 11 1 

Vitamin C for 30 days. 

In conducting the above study, six adult horses were 
d listered 100 mg idiu lyaktroi f Ct 

droiim sulfate, and 200 mg Vitamin C daily in m oral 
preparation. The h< • w« reated i 30 days and were 
r doted continuous!} Clinical evaluations were per- 
; i on da) 1, day 30, and at da; 4s (two weeks tfter 
i i ment). Ci ar horse 

> vttis of the meta tp 
joints. Oi rse suffered t t linoduiar syn s d 
one horse hat k tierai iseasc ot the proximal 

interpba < i (rir e). The r< tin e 

irized in '1 ^ 5 



[ 1 b 



OvereS [afis.^mie.j ^? ! 'us 

evaluation ifaa on flexKO 

Swelling o of 6 horses 
etntston 



\s an b<; rppr ;i te I fj Tab! 3, signiftc tot mp ) t 
nicDi was seen in five of sax horses. The amount of synovial 
effusion and inflammation decreased in ail but one ease. 
There was improvement of lameness and decreased gam on 
T rsa !i ithdegen i e 

of the pr \t ' 4 no i nprove- 

mctib Oral delivery of sodium hyahitonate is a viable 
ailernalive for treats ofsyrn tis in t e horse It is very 
safe with no side ft eing rei n this study 

:• In a third embodiment of the invention, another oral gel 
consisting of 100 mg per dase of sodium hyaluronate was 
evaluated. Hearses chosen had signii mt si is oi synovitis 
and joint pain. Treatment was i S3 days. In 

1 k ti rudy, four weanlit glborouj s 1 1 q 

5 one three year old Thoroughbred racehorse were given 100 
nt; Jail y of sodd hya 3 ate i el b rr lat « 
horses were diagnosed with moderate to severe synovitis of 
the metacarpolpbalangeal joints. Two of the foals and the 
three year old racehorse had moderate to .severe effusion and 

3 pain in both fore fetlocks while the other two had marked 
synovitis of ait four fetlocks. Three of the foals were Grade 
1/5 iame and one. foal was grade 2/5 lame at a walk and trot. 
The race horse was not Same at a walls: or trot but was painful 

5 on flexion. Ail foals were very' painful on flexion and 
lameness was significantly worsened following fetlock flex- 
son tests Rach' j 1 - ooks did not reveal 

any bony abnormalities. Treatment was continued for 21 
days and all hursts wee evaluated weekly. No other trual- 

.;, .nt its were Imimstered i j thh ' - 

Sire esults arc sin tm i ed u fa . i (n one 1 d with 
effusion in ail four fetlocks (Grade 1/5 lame), significant 
improvement wa s f ttcatmcnt Syn 

oviai effusion bad decreased and the foal was sound at a 

5 walk and trot Slight lameness wis oK-. 

flexion. By week two, this foal's joints were considered 
normal and no pain on flexion or lameness could be 

tec! In the s I wi i t 

fetli cks(Gi ide 2 5 lame), m d< ut m f 
aill present st seven days. After fetl icon this f 
lameness worsened to a Grade 4/5. At the 14** day exam, 
• i emem was rved. The to £ 

iinghadds Iramahc md the foal ts 

was improved Phen is Istir ess rain on flexion and the 

s lameness after fetlock flexion improved to a Grade 1/5. At 
r 1 i k ecoi o i 

foal was sound at a walk and trot. The third nd f. urtl fo • 
with synovial effusion in the front fetlocks showed signifi- 
cant improvement in seven days. They continued to have 
ghl n tkxion and slightly si ftexion 
B id siigbl effusion but were st 

and negative to fetlock flexion. At the 21" day exam they 
were considered normal The 3 year old racehorse bad a 
significant decrease in synovitis at day 7. By the 14* day 

s there « Jigl Jusioi d t i n 11 t. At 21 days 
there continued to be s hteffus j n ess or pain 

on Sexier], 
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1 dcrat effusion in all tot 
fc-ttaeiii. aais J/5 iar.T.y 
Modsrstc paii; o;i rtexio:i 
Severe effisinTi ta i!t four 
PetkrckR Grade Co :.ik ; 

,i ■ i i 11 rS:.Z 



feftocb'Sound/Stighi p: 
<Ja fluxiaa 

Moderate effusion in a] 
four fetlocks. Grade V. 



No tffBsfox. Swd/No 



te effusion an frail 



Fetlocks, tirade 5/5 la 
Mild pain on flexion 
Moderate eEuskra in 
FeUoeks. No Umax 



In a further clinical trial of the invention, 24 hockey 
players were treated via oral administration with a combi- 
nation of sodium hyaluronate and ehondroitm sulphate in gel 
form as exemplified in Example 16 for three months. The 

e levels were 0.1 --0 .5 mg/Kge i; g \gr« 
than sixty five percent improve me ni in their knee joint was 
observed. 

Additionally, 27 human patients were treated via oral 
d r t i with * combination ot sodium hyalu 1 
and choadroitin sulphate in gei form as exemplified in 
Example 16 foe three months .lite-' o gerydl 
levels were 0.1-0.5 mg/Kg of body weight. At least a 58% 
improvement was observed on their knee joints. 

It should be noted that m treat i man m •• 1 
mended daily dosage for hyaluronic acid is about 0.1 to 0.5 
mg/Kg of body weight. Accordingly, for a hitman the dosage- 
ranges ran be from 7 to 40 mg; while for a horse the range 
can be from 50-250 mg and for a dog the ranges would be 
2-8 mg, 

in ' >i h bodii ' th i wovid 
ehondroprotective and restorative compositions which are 
very usciul ior oral administration. 'Hie compositions con- 
tain 10 to 2000 mg of hyaluronic acid and optionally a 
pha rat ace.u t ica t iy a ece pt a ble carric r. 

In a fifth embodiment, the present invention relates to 

1(1 s foi 

oral adminisn n mg: < a) 0.01-10 wt % hyaluronic 

harmaeeuu'i i (I 11 

0-60 w -i c v. mace i lly acccptabl 

s; (c) optic 1 1 % eh tdroitin or its pbarma 
ceutical acce lble its; (d p( jlly nutritionally effec- 
tive frecomtn ended daily ' vassce) amounts of a supple- 

r, £r i i it i c i ng oi i 1 l 

E, ascorbic acid, B complex, B12, 81 , bioim, paiitholhenic, 
loime, rtiacir - < 1 n, fhiamme, c net 
, L < r t n i t 

iiiation t u i ' • - < >v< iinouats of a 
rfoat gent o i i (f) pbarmacenti- 
cally or nutritional!; acceptable carrier. 

The pharmaceutical acceptable salts of hyaluronic acid 
iclude the afka t sah ell as the a 
metal sails. Typical salts include sodium hyaltironate, potas- 
sium hyaluronate, magnesium byaluronate and calcium 
io 'j,.- t f! r em I salt 1 t, . >mj rations of the 
invention is sodium hyaluronate. 

)"he pharrn acet g i eosaraine are 

iec ted from the group sisting < cosai < chl< 



, hi samin romid tr sam a rl < • glucos 
suit ;c Sim tlarly, with chonciroii n the saint type if salts tre 
usable i.e., chond i chondroma bromide, choi 

droit™ sulfate and chondroma iodide. 

The bio-effective or drug component of the invention is 
selected from t . <■ nsin converting 

e i iz y n i ■. : nh i bi tors , an i i -ast h rn at i cs. anti-chol < ste ro te m . cs , 
anii-convulsants, anti-depressants, anti-di.i rrhca 
preparations, and-infectives, a nib inflammatory agents, arUi- 
nauseanls, anti-stroke agents, anti-tumor drugs, anti- 
tussives, anti-urkemic drugs, armno-acid preparations, 

i iietics, antiobtsity diujis, antiparasiti. s irtipyret 
appetite stimulants, cerebral dilators, chelating agents, 
cholccystokinin antagonists, cognition activators, 
deodorants, dermatological agents, diabetes agents, 
diuretics, erythropoietic drugs, fertility agents, synthetic 
born taxat in i aroleptit. 
neuromuscular agents, peripheral vasodilators, 
pi stagland o.s, vaginal preparations, vaso-constrktors and 
vertigo agents 

The bio effectit the group con- 

sisting of acetaminophen, acetic acid, acetyfsaficylio acid, 
buttered • - , albuterol, albuterol suilate, 

t i t , Uantom aloe aluminum sect it alu- 
minum carbonate, aluminum chlorobydrate, aluminum 
hydi > , A[< titoiam, ammo acids, aminobenzoic acid, 
amoxicillin, ampici li n icrine, amsalog, anethoie, 

sj ie, t i slsarn pent, b li 

bem/.ophenones, bemwyl peroxide, biotin. bisacodyi, bomyl 
acetate, bromophenirarrime maleat.e, buspirone, caffeine, 
calamine, calcium, calcium carbonate, calcium casinaic, 
calcium hydroxide, camphor, captopril, cascara sagrada, 
castor oil, Ceph ' >xil, cephalexin, 

ceiyialeohoi, cetylpynetmium chloride, chelated minerals, 
chloramphenk c . t - uide, chlorhexi- 

dine gluconate, chloroxylenol, chloropentostatin, chlorphe- 
niramine male-ale. cholestyramine resin, choline bitartrale, 

line hydrocf 1 i 

citaloprara, citric icid butcrol, c 1 r, cod !i\ r 

ii inc and code t t f t\ i r nidmi 
hydrochloride, cloriibrate, ciprofioxacm HC'i, 
cyaaocobalamin, cyclizine hydrochloride, DMSO, 
danlhron. Dantmtm, dexatn i • btompheniranime 
maleate, dexlrot s 

dibucaine, diclofenac sodium, dig?- n 
dimethicone, dioxybenzone, diphenhydramine citrate, 
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diphenhydramin., - calicuro, docu- 

sate assiui a - sodit dc> Sine byclate, 
x; . cinate enaiapnb enoxaein 

[ thi nyeii ropipat hinylestra t ne, 

nephrine bitartrate, erythropoietin, euealyptoi, ferrous 5 
funwat fei u glu i ferrous sul ite, f Sic acid, 
j sphenytoin b'himxiii Meglumine, fluoxetine HCi, 

, >v i i ip< a ^entttmi Gt <r so b 
gemfibrozil, glipizide glycerin, glyceryl stearate, 
griseofulvin, guaifenesin , hexyiresorcinol, is 
hydrochlorothiaxide, hydrocodone bitartrate, 
hydrocortisone, hydrocortisone acetate, S-hydroxyqiiiitolme 
sulfate, ibuprofen, indomethaein, inositol, insulin, iodine, 
ipecac i mine,) 1 > cid 

lanolin, lecithin, iidocaiiie. Hdoeamc hydroehlor ide, ; 
liftnopril, liotrix, lovastatin, MS.W 
{metbyisulfonylmeti n ttiagns i i irbonate, magne- 
siu n tydt r dc n rgn sium saliey a tesiut 
trisiiocaic, mcfenanik acid, meclofcnanic acid, meclofe- 
namate sodium, medroxyprogesterone acetate, methenam 2 
me mandelate, Methocarbamol, menthol, meperidine 
hydrochloride, meiaproterettof sulfate, methyl nicotinate, 
methyl salicylate, raethyk c hsuxiiaide, 

, .u, lazole, t / U ' i met pro! )! 

tartrate, miconazole nitrate, mineral oil, minoxidil, 2 

aotpl i xen, naproxen s 1 com; 

do sulfate, Neomycin-BaciUacia, niacin, niacinamide, 
nicotine, nicotinamide, nitroglycerin, norjOXyrtol-9, 
noiethindone, noretliindone acetate, nystatin, octoxynol, 
octyl dimethyl PABA, octyl methoxydnnamaie, omega-3 
polyunsaturated fatty acids, omeprazole, oxoiinic acid, 
oxybenzoae, oxtriphylline, para-aminobettzc c cid 
(PABA), padimate 0, pnramethadione, Penicillin, 
pentastatin, peppermint oil, jienlaerythnoi teiranttrate, pen- 
i It s< m, phcrnramine male tie phenol 1 t 
phenol, phenoiphtfialein, pht I , 
bydrochl bcoyli tatninc.pi <■ 

hydrochloride, phenytoin, phenelzine sulfate, pirnienol, 
pifoxicam, poly it! vein B sulfate, potassium chloride, potas- 
sium nitrate, prazepam, prednisone, prednisolone, procaina- 
mide hydrochloride, procaterol, propoxyphene, pro- 
he oe 1 t ps tin 
pramoxine, pi moxine hydrochloride, propronoiol HCI, 
pscudoephedrine hydrochloride, psetidoephednne sulfate , 
pyndoxine, quinapril, quinidine gi neonate, qu inositol, 
ni i I 1 i 
> i b 

t 1 r t pbate Sulfa irug 1 -. sulfanethox xole, 
sulfur, tacrine, tacrine HQ, theophylline, ferfenidine, 
!i pertdone " metr iate, dm a,, timol ! ma tte, 
tretinoin, tetracycline hydrochloride, tolmetin, tobiaftatc, 
untfc- 

cyleaic acid, vane t - n ip i' L n 1 • j r 1 u 
i ik \ vitamin B, vitamin C, vitamin D, 
vitamin B, vitamin K T witch hazel, xyiometazoline 
hydrochloride, zinc, zinc sulfate, and anc undecylenate. 

The compositions of the inve 1 1 > Bade m paste 
form, get fot s, tablets nd capsules The paste form of the 
invention contains molasses in an amount effective to form 
a paste, 

I lie ge i rn s ai the invent* d by mixing b< 

a gelimg agent. The 
* otii the group consisting of 
a cellulose < r a it i 

it t ' v 0 . i « 

group consisting of hydroxy-propyl methyl cellulose, 
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hydroxymeibyl cellulose, methyl cellulose, bydroxypropy'i 
cellulose, byd'roxypropyl methyl cellulose, cellulose acetate, 
ethyl cellulose, methyl hydroxy ethyl cellulose, hydroxy 
cellulose, celh t rboxyrt 1 1 t = 3 

sodium carboxy melhykel to lose. 

In mai ' onip lions the ins nt, the at 
materials wif U bi mixed vitb \ carrier, or dilu 
a earner, or enclosed within a carrier which naay be in the 
form of a capsule, sachet, paper or other container. When the 
: carrier serves as a diluent, it may be solid, semi-solid or 
liquid materia! which i ts as a < ctj it or median! 

the act gredic f litis, the npos 1 
the form of tablets, pills, powders, lozenges, saciiets, 
cachets, elixirs, suspensions, emulsions, solutions, syrups, 
5 aerosols {a a solid r in a 1 et 

containing for example up to 10% by weight of the active 
compound soft and hard gelatin > uppositories, 

sterile injectable- solutions and sterile packaged powders, 
S .me t u np 1 -t bic e i< ts « -tits, md dito- 
j enl-s include lactose, dextrose, sucrose, sorbitol, mamiitol, 
starches, gum acacia, calcium phosphate, alginates, 
tragacanth, gelatin, cab to - . nicrocrystaUine 
, t | d tie celiui se s itet syrup, 

meihyleelluse, methyl and ptoj fh; ' <vb izoates, talc, 
5 , i be formulations can 

addi'tionaby include lubricating agents wetting agents, cnattb 

t ,us idii t ents reserving ents , 
ing agents or flavoring agents. The compositions may be 
formulated so as to provide rapid, sustained or delayed 
o release of the active ingredient after administration to the 
patient by en p3 lyi ig | rocedures well-know in the art, 

f n a sixth embodiment of the invention, an animal feed is 
provided having chondroproteettve and restorative proper- 
ties. The animal feed base of the present invention comprises 
5 farinaceous material selected from the gr pc :-ast 
t ( i 1 by-products and 

amount of 25 to ?0w by weigh! based on the total weight of 
the feed, further comprising protebiaceous material selected 
he. group consis f soy - pe tuna 

•so sl, cottonseed n 3 »u d . m t 

from 5 to 40% by weight based on the total weight of the 
feed, furtin r n lected fr >m the 

group consisting of soy hulls, cottonseed hulls, rice hulls in 
an amount of from about 2 to 35% by weight based on the 
45 total weight of the feed, further comprising nutritional 
supplements, se 1 i 

A, D and E, ascorbic acid, biotiri, pantbothenic, choline, 
niacin, pyridoxins, riboflavin, thiamine, calcium, 
b j, Na< pet, iron, mai 

50 combinations thereof; in an amount of from 3 to 4% by 
weight based on the total weight of the feed, further com- 
prising a vegetable, oil coating, aid oil selected trout the 
group consisting of soybean oil, corn oil, safOower oil, 
cottonseed uh p nut ti i i noitnt of from Ho 15% by 
ss weight based on the total weight of the feed. 

The abovt 1 lead - h i paste having the 

following! < ranges: (a) 0.01-10 wt % hyaluronic 
ci its t 1 a- ceptal 1 > iptionali 

(ti c o s a t n e r i ts p b i ittcaii pt 

60 salts, (c) option.} lb 1 ~ 1 ' - - 

ceutical 1 as (d) option a a r laily cfi 
i I daily all* I , 

ent selected from the group consisting of \ J 

E, ascorbic acid, B complex, B12, Bl, bio in. j w th to i i< 
6s ehcbne, niacin pyri % iroine, cal ium, 

phtKphoms NaCl, copper, iron 

matioos thereof; (e) option > - amounts of a 



pOtlDi 



13 

feed of course is form u la led in way to provide optimum 
nutrition and optimum >.hi ndn pi riding on the 

"5 ecific antra ! [heir i 1 health. 

The present invention is the most unique 
cbondoprotective/restorative agent available, The molasses 

> ir d , ;t i es a praci ici 
tive means of H or top dressing feed. 

v\ sen i * t< ic I, the m es b b d . l v cd 
to insure total consumption When necessary, an easy mea- 
surable doss 1 - ' 1 ) 1 ighly pala 
able formulation of the invention it. the first to combine high 
levels of Gluco.san 11 c (GS) h Cbondroitin sulfate 

S) and Hyaluronic Acid (HA) ! ' ^ 

molecular weight f aula. It s eertshowi at liquid 15 pain i; 
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ich as gJucoHpids, glycoproteins, 
glwans roteogl 
Directly or indirectly, glucosamine plays a role in the 
formation of articular surfaces, tendons, ligaments, synovial 
fluid, skin, bone, heart valves, blood vessels and mucus 
, e-tions of the ciiges respirato; 1 > ; 
Glucosamine suit". it ts greah t than 901 absorbed and is 
quicklj inc rpora ! r e following oral 

administration. 
In one study, no LD50 was iablishi for Glucosamine 
i [ high levels (500 kg orally 

there * is no mod; hi n r i > s White treatment 
with GS does not roduce ibe i Id tiic reductions in 
pain i reduce 



and progrcssw Ihr ughout the -course of 
it's administration, resulting m a long-term improvement in 
the condition Glueosai i 11 molecul and is very 

soluble in water. 

Ciiondroitin Suil'ate achieves benefits much more slowly 
20 than glucosamine, Choodroilin bioavailability following 
oral dmw dlon is Because, ol Us k wer 

bioavailability, the time needed to see a clinical response is 
lengthened, Chondroilm improves joint fluidity by drawing 
water to the cartilage tissu< Whet hfc - ' is drawn in 
25 the cartilage it is act janied by n ents which are 
ippiicd 1 ire e t Additionally ( dn he.J 
tight enzymes that inhibit transportation of nutrients into 

; i „ i ' ringdov 
cartilage tissue. Furthermore, Chondroitirt, like 
30 Glucosamine, promotes the product of key cartilage com- 
ponents such ispr iteoglycans and it also prevents abnormal 



>rp te torn ar nore readily I bed than encapsulated 

* forms, I r 1 ive/res e ag 

the invention enhance chondrocyte synthesis, increase syn- 
thesis of hyaluronic acid, inhit l zyme thai degrade 
< i t md syn itis II must also slow 

down or reverse progression of the disease. The present 
{ GS <, S, and HA 
is the closest yet to satisfying these criteria, 

l'h< three subs! an e t e > r conn 
molecules needed to rebuild and synthesize new tissue. 
Connective tissue is comprised mainly of collagen and 
proteoglycans. Proteoglycans provide the framework for 
colla >en and hold water, enhanci ig the fie ., -.my and resis- 
tance to c ressicn needed com set physical stress. 
The building blocks for all proteoglycans are amino sugars. 
Glucosamine Is the build g N< k i: r eedi d as the precursor 
for all subsequent an 1 esis. The formation of cell death. 

N-acetylglucosamine, chondroitirt sulfate, and hyaluronic Hyaluronic acid is one of many giycosaminoglycans of 
acid require glucosamine for their synthesis. In fact, glu- physiological significance-. Other are Ohondrortin sulfate, 
cosamine makes up Vi ' c , acid molecule. 35 Heparin sulfate, and Dermatan sulfate. The HA molecule is 

f similar to that of Choudroitin sulfate. In numerous 
lies, the oral absorption of CS, HS and DS have been 
1 documented Fbe bioavai! c from .15-20 

tluronic acid has been shown to be absorbed through skin 
and reach the dermal lymphatics. Also, high levels of 

lu m ha letecte the intestit I * 1 
addition, studies have been performed to determine the 
effects of HA secreted in saiiv Others ha\ a; 
hyaluronic acid production by oral epithelial cells. Accord - 



Glucosamine sulfate along \ b< nhn sulfate have 

become very popular supplements > ste red in the treat 
ment of degenerative joint disease. Recent studies hav 
qut so >ned whether the combination produces better result 
than Glucos \ . debate 4Z 

over which t »-mbodmients of 

the present invention utilize Glucosamine sulfate as its 
source of Glucosamine Most of the past and present 
research has been performed cm the sulfated form. There is 

evidence that suggests that 3 component ol the activity of GS as ing to the present invention, there is a beneficial effect when 
and GS is related to the sulfate residues found in these Glucosamine sulfate, Chondt Hyaluronic 
compounds Sulfur is. an essent 

tKn el th( l r 1 i g epjsed don of a g i tioi it il \ GS „nd ( S 

si. fate m 1 GS S coutribn < ias a quick* ical respon x i 1 n each 

i ati e joint 5 component of the composition is given individually. A 

disease. If this i rue I GS is opposed significant difference is an acute r a rapid relief from joint 

to N-acetylglucosamine and glucosamine HC1, is the best pain, mlUn r 1 end by ual admtms- 

form of ghicosai i ec t! this been tration of the composit > n \e ment over 

shown that higl I cosamine n i pid symp- seven to ten days is a i pn nt embodimettl 

tomatic benefit ml in the long term repair ot lamaged 5 whereas it r i e to occur when 

cartilage 1 ~be L r t v s ine not only promotes GS and CS <d s thout HA Vnotiier beneficial 



esis of cartilage ; la I 

production of hyaluronic acid. This would explain the anec- 
dotal reports that a high dose of glucosamine is beneficial. 

As previously < 1 | ive niton comprises 

a highly palatable 1 raulat vhici s the first to combine 
Glnccssam If ate (GS ith Chondn 
,i (CS) and Hyal i s (HA) ir easy to abs 
low molecular weight formula. 

Glucosamine, which is formed in the body as glu- 
ts ; most fundamental budding 
block required for the biosynthesis of the classes of com- 



cmbodimem is an oral preparation for oral administration of 

e ctive c s t , 1 

for example, an equine ft.. ■ ■ I Hie HA 

60 composition orally and having a dim ;i ,f s 
more invasive proced in ' • r • o t< give HA would be 
more in-a.s < IV or ther administra- 

tion mto the joints. Thus, Ihe embodiments of the present 
nvention mchidt al pr< ma a hat an n istra by 
ss less invasive routes n ■> ie Is ma; etck the H>le 
chmcally effective wa> to orally 1 Jn I A when o 
routes (e.g., injection) are not possible. 
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Another v £ f i t ml r ents of the present 
1, with its nig i suM K i 

route acid, >nd Chondro n suit tc, appears to have a 
synergistic effect tvbieh h isteos the. clinical response. 

Out further embodiment it .1-,. n ;ent invention is a 5 
unique fonrtutafio . sulfate, 
f «i ■ di itin sulfate, and Hyaluronic acid into a paste for- 
mulation t r dutclor 1 - » « 1 - 1 T lapsing teed 
'litis is the only pi 'ines these 

three substances wbicb ace critic - Hagt netaboJism is 
and prodnctn n oj loviai fluid. Also, thi 1 > dimem is 
th only oral ' ) 11 vail e for any one of these 

supplements. Early clinical trials have shown that when the 
three products are combined, they have a synergist effect. 
The el t rcai c fleets h tve been imp so Data has show n a is 
quicker < 

bined than when they are used individually. Conditions in 
which embodiments of the present invention would be 
beneficial'. 

1) Osteoarthritis 20 

2) Joint effusion 

3) Joint inflammation arid pain 

4) Post operative arthroscopic stirgery 

5) Restoring proper joint function 

d) Promote metabolic activity of chondrocytes ('cartilage ~ 5 
producing cells) 

7) Inhibit enzymes that degrade cartilage 

8) Stimulate the production of Hyaluronic acid, 
Embodiments of the present invention possess the fbl- 5t , 

lowing advantages: 
1) Only paste formulation 

2} Only combination of GS, CS, MA in a paste formula- 
tion 

3) Only oral paste form of Glucosamine 35 

4) Only oral paste form of Chondroitin 

5) Only oral paste form of Hyaluronic acid 

6) Only oral paste in a molasses Savored base 

7) Only oral gel in apj It 8 iv re 1 box k llulosc 
base. 

lime the cut inve m possess 
ses flavor. Other flavors would include apple, cherry, and 
any other palatable flavor. 
One embodiment of the present invention c 
following: 



1) Better absorption with liquids 

2) Molasses Savored paste — more palatable 
3} Apple flavored gel — more palatable 

4) Sticky consistency-— animal cams)! spit product from 
mouth which insures total dose 

5) Syringe dose insures more accurate dose. 

6) Brown sugar included — more palatable 
Effects of GS vs CS; 

Glucosamine Sulfate; 

1) Enhances t ion ii c y synthesis 

) L 5 S i-l 1 1 1 ■> 1 

3} Reduces joint pain 

4) Reduces synovitis 
Chondroitin Sulfate: 

1) Ala i helps « eh 1 -.o 

2} CS has been found to inhibit degrsdativc enzymes in 
cartilage 

3) CS strengthens and enhances ■ 1 feed joints or 
supply them with nutrients by reducing arterial plaque and 
cl i ch a i c i epi sits 

1) Reduces t in and imp 1 t tnobili 

5) Reduces synoi ' .si d will int arthritis 
Neither GS or CS fulfills the quest for the ideal 

v c st ve agent separately but when 
1 ml 1 j 1 1 pr 1 1 leeessar; components 

1 S ' e ' t v 1 n 1 hi , i t lb t < r c 1 

complements the combination by helping to restore the HA 
levels needed for joint health and lubrication which are 
decreased when synovitis is present. 

Hyaluronic acid is a glycosamiaoglycan. Other gly- 
cosaminoglycans are Chondroitin sulfate, Heparin sulfate, 
and Derma tan sulfate. The niosi abundant GAG is Chon- 
droitin sulfate. The three related GAGs have been found to 
be absorbed orally. Because of their chemical similarities 
tit ci ni 3 ) HAhas 

a synergistic effect with GS and CS when given orally. This 
effect is observed as a more rapid clinical response than 
when GS and CS are given individually. 

Clinically, responses are seen in 7 to 10 days vs three to 
four wet ks or not n all when GS and S iven without 
HA. Therefore, we have seen 1 t tse m syn< - 

vitis when HA is combined with GS and CS, Ibis leads us 
to conclude that HA is bsorLx lly and t ctive either 
alone or in combination with GS and CS. Therefore, an 
additional cmbodimen 1 . 1 tion comprises i cum 
position including HA and any acceptable carrier, such as the 
paste formulation diseb s « o and any other liquid, 
powder, gel or similar type carrier- 
Mother embodiment of the 1 en! 1 l t >ast« 
formulation containing the active component isoxuprine. 
Isoxuprine is a vasodilator and is utilized in iceatment of 
many afflictions including the treatment of navicular dis- 
ease. One effect of isoxuprine is that it stimulates the 



as the v. 
sdilalao 



-inhibit 



sohy- 



Embodiments of the present invention in a paste formtj- 
lation has many advantages. When adding to feed, the 
1 e 1 tick to gr 1 1 > tm 

Embodiments of the paste formulation can be given orally 
(di e< ■ di inistrati q) iddec <> feed— dq ending on 
manage] 1 1 f animals tea whether turned ut n 15 '1 s 
stall confinement). Other advantages include the following: 



txationof the blood 
, vessels. Administration of isoxupriuc to a patient, such as an 
animal, in the form of a paste is beneficial to ensure, adequate 
administration. 

The present invention is illustrated by the following 
Examples, but should not be construed to be limited thereto. 
5 In the Examples, "part" and" - 
by weight unless spec .--II arc 

paste compositions of the invention. 
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EXAMPLE i 




Component 


W! % 




0.J44 


Citnc Acid Aniivdijus 

Molasses 

■Ur.es DI 


0.7 

23,5 
14.4 


TOTAL 


100 


EXAMPLE- 2 








Cbortsroitin Sulfate 
Sodium HyaStrronale 
Powdered Sugar 1QX 
Glycerine 
XaBtban Gum 
Sodium Btnzoate 
Citric Acid Anhydrous 
Moltwses 
Water DI 


0.344 
SO. 144 

Q.7 
0,2 
0.7 
0.2 
29,5 


TOTAL 


100 



re SolSsts 
Sodium Hyaiuronate 
Powdered Svrgar J OX 
Glycerine 
Xatiifears Gum 
Sodium BeiszoBte 
Citric Acid Anhydrous 



Sodium HyahiHKUtte 



Powdered Sugar 10X 
Glycerine 
Xiiithsa Gum 



Glucosamine Sulfate 
Chorjdroitir, Suifaie 
Sodhsra ttvshiwusto 
Manganese Sulfate 
Powdered Sugs? 10X 

Xanthan Gum 
Sodium Beszcate 
Cilric Aci J At* yd iour 

Water Di 



Csondraiiirt Sulfate 
Sodium Byciiuionaie 
Matsgutese Sulfate 
Vstatats C 



ChondroiiiR Sulfate 
Sodium Hysjurorsste 
Powdered Sugar J OX 
Glycerine 
Xanthan Gum 
Sodium Benzoste 
Citric Acid Anhydrous 
MoS asses 
V iter Di 



Citric Acid Anhydrot 



Sodium Berxoate 
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-continued 



Gh>co»sniiw SaiSate 
ChondiBiiin Sulfas* 
Sodium Iiyal»mr,a!c 



Waitsr 01 
'TOTAL 



Powdered Sugar 10X 
Glycerine 



GlvcowmJaft S»S&le 
ChondnRSii! Sulfate 
Sodium Kyaluronate 



Glycerine 
Xarjtharj Gum 
Sodium Benzoate 
Citric Acid Anhydrous 



EXAMPLE IS 



The following Example is directed to a gel of HA using 
CMt as iht gel? ng agent 



EXAMPLE i: 



Glucosamine Sui&te 
Chondroitin Sulfate 
Sodium Hyaluonate 



Powdered Sugar 10X 
Glycerine 
Xrasban Gum 
ItediuRt Bfiiizoate 
Ci-rfc Acid Anhydrous 
Molasses 

Water Dt 



EXAMPLE 16 



sa 'Trie foil g I ed to a gel ot MA and 

choncfroilin sulphate using CMC as the gelling agent. 



Glucosamine Sulfate 
Sodium Hyaluronic 
Ibuprofea 

Powdered Sugar 10X 



Sodium Quotum 
Citric Acid Anhydrous 
Mo is uses 



Kadiam eartioxymerbyl 
celhi!t>3e 
Propylene glycol 
Scdisjm Bcozoate 
Curie Acid 
Appie Flavor 
Water Dl 
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EXAMPLE 16 
Hard gelatin capsules are prepared using the following 
ingredients 



■ .. ■ 


*UKRHK Big 




100 .CD 


Magnesium siearate 


10.00 


TOTAL 


31000 


EXAMPLE 17 




HarcJ gelatin caps , a pre ed 


using the 


ingredients 




Composes! 


Arrsoum m» 


Sodium Hhfaiuroisate 


100-00 


Chondroitin soSphsw 
Search dried 


200.00 


Magnesium sussrals 


10.00 


TOTAL 


53000 



The abisv< mgr its at e;i and tilled ir mJ 
capsules in 510 mg quantities. 

EXAMPLE 18 
Hard gelatin capsules are prepared using the following 
ingredients 



Sodium f iys;uroMie 
MiefocrystsiiM e c«l 1 u Sosc 
ioxi.-J? turxJ 



The tump merits are bi< nded and compressed to form 
tablets each weighing 665 mg. 

While the invention has. been described in conjunction 
with specific embodiments thereof, it is evident that many 
alternatives, modifications, and variations will be apparent 50 
to those, skilled in the art in tight of the foregoing descrip- 
tion. Accordingly, it is intended to embrace all such 
alternatives, modifications, and variations which fail within 
the spirit and broad scope of the invention. 

I claim; 55 

t rail itxable C.h oprotective/Rt 

omposi! a gel at paste form for administration to a 
mammal comprising an effective amount Hyaluronic Acid or 
its p harm ace i eeutically 
ccep >* 1 t blc of forming a gel oo 

or a paste selected from the group consisting of hydrox- 
■ r pyl m tbyl e til st ivdi ymetfo eiktlose ethyl 
h k 1 ccliu pn pyl methyl 

se. c iluf e acetate, ( f lulose, methyl hydroxy 
ethyl ctilul roxy til c > lulose gntn 65 

carboxynn thylcellulosc sodium carboxyinethylcellulose 
and molasses. 
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2, The (oioijdfoprotective/Restorative composition of 
claim 1 farther including nutnti rial ly erf e < t 

a supplement selected from the group consisting of vitamin 
A, D and E, ascorbic A. b tin \ nib thenic, choline, 
s niacin pyridoxins-, ril c calcium, 

phosphorus, NaCI, copper, trot mang m - iodine, zinc 
and combinations thereof. 

3 An orally tdmimslr o idrof i e Restorative 
composition comprising; 
io (a) an effective amount of Glucosamine sulfate; 

(b) an effective t unt H V d or pharmsceu- 

tically accet 1 its icreof; and 
i l 1 i i i e i f i pi b _ i t sting i 

capable of forming a gel or a paste si 1 i> ' fx t 
1> group consisting of hydroxypropyi methyl cellulose, 
hydroxymeth; lulose, r^ lulose hydrox- 

ypropyicel.luii e d < 1 cellitlosc eel 

lulose acetate, t{ 1 s lose, methyl hydroxy ethyl 
cellulose, hydroxy ethyl cellulose,, cellulose gum 
ca rbo x ymet'h vice 1 hi lose, sodium carboxyEtic thy Ice i lu- 
lose and molasses, 

4. The Cbondroprote Res raltve composition of 
chum 3 further mclu li i amounts of 
a supplement selected from the group consisting of vitamin 

25 A, D and E, ascorbic acid, biotirt, panthothenic, choline, 
niacin, pyridoxine, riboflavin, thiamine, calcium, 
fo > , Li, copper, iron manganese, iodine, zinc 

; thereof 

5. An orally admmio a- - ' o> t e/Restorative 
30 composition comprising 

(a) an effective amount of Chondroitin sulfate; 

(b) an effective amoi a I Vtd or pharms- 
ceutically acceptable salts thereof; and 

(c) a pharr ti j e gelling or} 1 
capable of forming a gel or a paste selected from the 
group i-oi - tt cellulose, 
hydroxyracibyl cellulose, methyl cellulose, hydros- 
ypropyl celiuiusf 1 hoxyprot netb 1 cellulose, cel- 

40 lulose acetate ethyl celki f hydroxy ethyl 

cellulose, hydroxy ethyl cellulose, cellulose gum 
carbc .byieeHu- 
lose and molasses. 

6. ITic Chondropr R > ti position of 
claim 5 further inciu ! : i uh i tally > ivc amounts of 
a supplement .selected from the group consisting of vitamin 
A, D and E, ascorbic icid bioti panth ic choline, 
niacin, pyridoxine, riboflavin, thiamine, calcium, 
phosphorus, NaCi, copper, iron, manganese, iodine, zinc 
and combinations thereof, 

7. At i i i k 
composition comprising 

(a) an effect imoui f Gi s nine sulfate; 

(b) an effective amount of Chondroitin sulfate; 
55 (c) an eilecuve amount of U\ i nforphaima- 

tcce.j its f; at 

(d) a pharmaceutical]}' acceptable gelling or pasting agent 
capable of forming a gel or a paste selected from the 
group consisting of hydroxypropyi methyl cellulose, 

NJ iiydroxymethyl cellulose, methyl cellulose, bvdrox- 
ypropyl cellulose, hydroxypropyi methyl cellulose, cel- 
lulose acetate, e ihyl 
cellulose, hydroxy ethyl cellulose, cellulose gum 
carboxymelhylcclhtlose, sodium carboxymelhylceliu- 
iose and molasses. 
S. i i Iroprotec! - positio of 

claim 7 further in j ctive amounts of 



a supplement .selected from the group consisting of 
A, J) and E, ascorbic acid, biotin, panihoihenic, 



nbohV 



this 



ncand 



> Na< «>) 

combinations thereof. 

9. A therapeu t ! Restorative com- 
position in gel form lot < rat adr nistrati o comprising: 

(a) an effective amount of hyaluronic Hyaluronic Acid or 
its pharrnacei I ally acce( table salts; 

(b) an effective am unit o! i therapeutic drug; and 

(c) a pharmaceutic If icceptable gel ng or pasting, agent 
capable of forming a gel or a paste selected from the 
group consist i .f I yd < (ypr< pyt methyl cellulose, 
hydroxymeihyl cellulose, methyl cellulose, hydrox- 
ypropyl cellulose, ft) prop) ethyl eellulo.se, eel 
hiJose acetate se methyl hydroxy Uh\l 
cellulose, hydroxy t 1 j ' eelluhse gum 

methy [cell ' di 

lose and molasses. 

10. The 

[ silion of Jinn 9 where! a atie drug i 

selected from the group consisting of acetaminophen, acetic 
acid, aceiylsalieylte acid, buffeted aceiylsalicyhc acid, 
albuterol, albuterol sulfate, ethanoi isopropanoi, allantoin, 
aloe, aluminum acetate, aluminum carbonate, aluminum 
ehii hydrate m i hydr 1 alpt dam, amino 
acids, aminobenzoic acid, amoxicillin, ampicillin, 
amsaenne, amsalog, anethole, aspartame, atenolol, 
bacitracin, balsam pcru, bed ethasom i » 
benzocaioe, benzoic acid, benzophc 
bornyl a« 
mcammo maleate, buspirone, caffeine, 
calcium carbonate, calcium casinate, 
camphor, captopril, cascara sag 
Cephalosporins, cefaclor, 
ce ! da !, '. i 



eiylpyridimiu t k belated minerals, 
chloraniphenicoi, chlorcyclizine hydrochloride chlorhexi- 
dine gluconate, chkiroxyjenol, chtoropentostattn. ehlorphe- 
5 . choline bitartratc, 
cimeiidirie hyd i >ri Ic cinnamedrine hydrochloride, 40 

pram, c id, Clenbutcr cocoa butter, cod liver 
oil, codeine and codeine phosphate, clotiidine, clontdine 
hydrochloride, clorfibrate, ciprofloxacin HCf, 
cyanocobalamin. cyclizine hydrochloride, DMSO, 
danthron, Damnum, - < \ "omphenirmtme 4S 

maleate, dextromethorphan hydrobromtde. diazapam, 
dibucaine, diclofenac sodium, digoxin, diltiazem, 
dime hi one, dioxybenzotie, diphenhydramine citrate, 
1 t n i ne h yd r och 1 1 i 1 1 

sale potassium, docusate sodium, ' , line hyclate, SO 
toxyla one succinate efaroxa nil enoxacin, 

erythromycin estropipaf thiny idtol ephedrine ept 
nephrirte bitartratc, erythropoietin, cttcalyptol, ferrous 
Fumarate, ret s > sulfate, f lie acid, 

fos uytoit '! i ' M S t • > ir" 55 

nrosem pentan getitamiein Gentocin sulfate, 

d z lipizddc glycerin glyceryl stearate, 
griscofulvin, guaifenesin, hexylresorcinol, 
hydrochlorothiazide, hydrocodone bitartrate, 

I 1 ( cO 

sulfate, ibuprofen, indomethacin, inositol, insulin, iodine, 
ipecac, iron, isoxicam, Isaxupi ■■ ■ a ine, Ketofln, 
koaiiti, lactic acid, lanolin, lecithin, lidoeaine, lidocaine 
hydrochloride, lifinopril, tiotrix, lovastatin, MSM 
(methylsulfonylmcShane), magnesium carbonate, roagne- 55 
sium hydroxide, mi n salicylate magnesium 

tns e e. neiertarak icid neel fet d, meclof 
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namate sodium, medroxyprogesterone acetate, 
methe-namine, nu r < ! itt Methi art ui t. menthol, mep- 

1 i Iroeh! t etaproteren t 
nicotinate, methyl salicylate, ttiethyicelluiose, 
5 metbsuximide, metronidazole, metromidazolc 
hydrochloride, mctopr « e, mi ole nitrate min- 

eral oil. minoxidil, moqdtine, naproxen, naproxen sodium, 

, 1 p eomycin sulfal [comj 8 in, niaci 
niacinamide, nicotine, nicotinamide, nitroglycerin, 
' b nonoxynot-9, norethmdone, noreihittdone acetate, nystatin, 
octoxynol, octyl dimethyl PAS •,. oetyl methoxycintiamate, 
omega-3 polyunsaturated fatty acids, omeprazole, oxolimc 
acid. oxybenzone, oxtriphylline, para-ammolx-nzoie acid 
, 5 {PABA), padimafe O, paramethadione, Penicillin, 
[i stalin, pep[ i, pe eryShri tetranitra! ). 1 

i arbi odium phenti imine t tie, ; a arbi! 

pi olphih phenybu i henytbutaz 
phenylephrine- hydrochloride, phenylpropanolamine, phe- 
?.o nylpropanolamine hydrochloride, phenytoia, phenelzmc 
dfate, pinner xicam B stil 

sium chloride, potassium nitrate, prazepam, prednisone, 
pre d ui so lone . procainamide h y d ro ch 1 o r id e , p roc a tered , 
propoxyphene, propoxyphene HCi, propoxyphene 
25 napsylate, pramiracelin, pramoxine, pramoxine 
hydrochloride, propronolol HCI pseudoephedrtne 
hydrochloride, pscudoephedrinc sulfate, py rid ox ine. 
quinapril, quinidine gluconate, quinestrol, raiitoline, 
litadinc, > nol. rib vir cylic , sesam 
benzoyl :» shark liver oil, simethicone, sodium bicarbonate, sodium 
ate, broroophe- citrate, sodium fluoride, sodium monoftuorophosphate, 
Sulfa-drugs, sulfanethoxazolc, sulfur, tacrine, tacrine HQ, 
theophylline, terfenidine, thioperidone, trimetrexate. 
triazolam, timolol maleate, tretinoin, tetracycline 

blonde, 1 ■ i closa 

tnproiidine hydrochloride, uiidecylenic acid, vancomycin, 

mil H( tril 1 1 1 i - ' i 

vitamin C, vitamin D. vitamin E, vitamin K. witch hazel, 
xylometazoline hydrochloride zinc, zinc sulfate, and zinc 
to uadeeylenate. 

11. An oral Choi It <. t 
paste from comprising: 

(a) an effective amount of Hyaluronic Acid or its phar- 
raacent lis; and 

5 " ih s 1 oi ! - i pas 

12. The Chondroprotcotive/Resu.rative composition of 
claim 11 furtl inclu g glu samtne sulfate 

13. The i hondror toe Restorative npositiou of 
claim 12 further inclu; ng nun a ft l ee amounts ol 

50 vitamins and minerals, 

14. The Ctk jf claim 11 fur- 
ther including chondrotlin sulfate. 

15. An orally adminisfrable Chondroprotective/ 
Restorative composition in gel form comprising; 

(a) an effe ti am mt f H\ ih i mic Acid oi its phar 
maceuiically acceptable salts; 

(b) water; and 

(c) a sufficient amount of carboxymethylceOuio.se or its 
sodium salt to make a gel. 

16. The Chondt t c mpc'siti n of 
claim 15 furl . - e >u]fate. 

i" t ' Res of 

claim 15 furtl r eludit hondroitin sulfate. 

18. Th troprotcctive/R | of 

claim 15 further including nutritionally effective amounts of 
vitamins and minerals. 



calamine, calcium, 
alciurn hydroxide, 
ada, castor oil, 
phale; 
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19. Tin t i > \ position of 

claim 18 furtl r inchi i ch< ndn nil suite 
2a A method of treating oste arthrit ,j ii ffusion.joiiu 

ntfammatiot mixi, synovitis, lameness .in', 
mhr i t i j function, s 

the reduction or inhibition of metabolic activity of 
chondrocytes, the activity of enzymes that degrade cartilage, 
the reduction or inhibit f ha > i t . Hyaluronic 
acid ki a mammal, said met hod comprising orally adminis- 
tering to said mammal a therapeutically effective amount of m 

he t tn position of claim 1 

21. The mttt' 1 1 m20furt! r including an effective 
amount of Glucosamine or its pharmaceutical ly acceptable 
salts. 

22. The method of claim 21 wherein said pharraaceuu- is 
i < bk i is gh nine sulfate 



ti t 2H i u dim, lilefleetne 

amount of choridradin or iis pharmaceutical!)' acceptable 
salts. 

24. The rne 1 t3 id pharmaceuti- 
cal!}' acceptable alt is i idroitin sulfate 

2 ? li rt h m 20 the i * it 1 

tically effective amounts of glucosamine sulfate jnd ctiom 
droitin sulfate. 

26. The met'- ! 20 wherein said 
hyaluronic acid is uncrosslinked. 

27. The method according to claim Z'i 
therapeutically effective amount of sodium hyaluronate is in 
the range of 10 mg to 2000 rag. 

25. The method aa ■ ■ . i 20 wherein said 
pharmaceutical!)' acceptable a! - lium hyaluronatt 



